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INTRODUCTION 


The Grumman Aerospace Corporation is pleased to respond to the Goddard 
Space Flight Center Request for Proposal, NI 6067/575 dated 30 June 1970 for 
an OAO/LST Shuttle Economic Study. 

The objectives of this study are two fold. The first objective is to 
determine the effect of utilizing the Space Shuttle upon the cost of the OAO/ 

L3T point design spacecraft. The second objective is to determine the effects 
of utilization of the Space Shuttle upon the mission objectives and operational 
system of the OAO/lST spacecraft. 

Our proposal to undertake this study is based on our unique experience in 
being able to provide the major program elements involved in this effort in a 
timely fashion to result in a meaningful output. 

This study will involve as one major program element the generation of a 
complete cost model of an OAO/LST based on the GSFC point design spacecraft 
and launched in what has been considered until now the convential manner 
employing an expendable booster, the Titan III-C. Early in the concept develop- 
ment phase of the GSFC Program for the Large Space Telescope Grumman contributed 
to the structural and thermal configuration of this point design. This baseline 
cost model will undergo several itterations based on possible changes resulting 
from the introduction of the concept of an Earth Orbital Shuttle (EOS) available 
for inicial launch, deployment, resupply, and retrieval. The effects of this 
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resultant sensitivity to program costs will he presented. 

Grumman also has considerable experience in another major study program 
element - the Earth Orbital Shuttle. We recently competed successfully for a 
study of several alternate designs after more than 2 years of dedicated effort 
on the part of several hundred people at Grumman who were involved in the 
evaluation of Earth Orbital Shuttle Concepts. We propose to draw heavily on 
this experience for this OAO/LST Economic Study. 

Another major program element, which has received little attention in the 
past, is the Teleoperalor device which forms "the major interface between the 
shuttle and spacecraft. Grumman is in a unique position to make a major 
contribution in this area since it has been involved in the design and evaluation 
of remote manipulator type devices. These type of devices are employed in the 
Grumman built deep submersible vehicle, the Ben Franklin. The design experience 
and actual operational data available from the GAC Ocean Systems Program will 
he a major source of information for our study team members to draw upon in 
considering Teleoperator requirements. 

An especially significant program element of this study will he credible 
cost data. To this end Grumman will rely heavily on the cost data available from 
the present OAO Program which provides a continuous ten year history of cost . 



To augment our 0A0 Program cost history we have also had wide experience 
in the design, development, and production of large and complex structures, 
many involving the use of the latest exotic materials technology. This 
familiarity with requirements and costs will be applied to the cost models in 
the OAO/lST Economic Study. 

An additional interface requirement is the evaluation of the influence 
of man rated systems on the design of the 1ST and a comparison of costs 
associated with man rating on the program. GAC will rely on our LM experience 
for this area of the study. 

In summary, GAC has been familiar with and in many cases a direct participant 
in the major factors contributing to this OAO/LST Economic Study. Unique 
experience in these critical areas assures a straightforward approach to the 
evaluation of the baseline cost model and satisfactory development of interface 
requirements and definition of the resulting costs for the timely execution of 
this study. 

Part 1 of this proposal is the study guidelines and constraints. Part 2 
is the Shuttle Interface considerations with the statement of work and the task 
Plow Diagram in Parts 3 and 4. Part 5 is the Proposed Schedule. Part 6 
contains the cost and pricing summary and financial information. 
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OAO/IST SHUTTLE ECONOMIC STUDY 
PART 1 

STUDY GUIDELIHES AND CONSTRAINTS 


1. GSFC/LST point design to be used as baseline definition of observatory (Space 
Vehicle) hardware elements. This is defined in the following documentation: 

1. STAR Presentation 

2. Structural Designs for a 120- inch Diameter Advanced Orbiting 

Telescope 

X- 284-70-147 

April 1970 

3. Additional material to be supplied 

2. Shuttle launch vehicle capabilities model to be supplied by GAC Shuttle 
Group (W. Carl is Shuttle interfaces representative on study team) typical 
shuttle launch and servicing costs to be supplied by GAC Ops Anal, 

Note: The 25,000# LST plus handling, servicing and interface 

equipment will be assumed to be capable of being inserted 

into a 4oo ■n m<2 lua’pT’i I jvn fo I-nnj n rvn in^hir a c 

required. 

3. GSFC/LST mission model as described in the STAR presentation referenced 
above will be used. 

Note: The intent of this mission model is to provide up to 90 to 

100 io observing time availability to orbital astronomy. 

The actual mission model required to accomplish this goal 
is to be determined by the GAC Study. 

4. The Titan III D (or equivalent Titan Model designation) Expendable launch 
Vehicle with a stretched version of the Viking Centaur Shroud (Fairing) 
will be used as the model for the baseline costing. The Launch environ- 
ments and payload constraints of this vehicle will be supplied by GAC/GSFC, 

5. The LST-peculiar service module for automated resupply of the observatory 
will be as defined by GAC documentation to be supplied. . 

Note: l) The intent of this mechanism is to minimize the costs 

of Man Rating Influences on the payload (LST) costs. 
Maintainability is to be limited to that which can be 
accomplished with the teleoperation system. 


(See documents 4C and 5 for teleoperator references) 
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5 . Continued 

Note 2) EVA maintenance represents a possible alternative to 

the above service module which, if shown to be feasible, 
may result in lower 1ST program costs. Reference 2A, 

Page 2 states that this should be another study independent 
of the shuttle. We should consider the possibility of 
proposing such a study to be done as a follow-on to the 
present study. Present studies in the Reliab./Maint. 
section could provide background and justification for 
such a proposal. 

6. Observatory checkout, alignment and calibration will be conducted through 
the GSFC Ground Station and Observatory Spacecraft telemetry link. No 
special equipment for this purpose is presently envisioned for the shuttle. 

Note: The shuttle launch readiness cycle and payload injection 

operations may require some kind of payload readiness check- 
out. This requirement will be supplied by shuttle interface 
group. 


7* The Shuttle launch vehicle environment imposed on the LST, due to re- 
landing fYnm an abo^+^d mission should be 
the structural design requirements for the LST and its subsystems. It 
is intended that additional costs due to this requirement be identified 
if significant . 


8. The Shuttle launch vehicle will be considered to be available for the 
1ST program starting CY 1977 and as required by the STAR mission Work- 
load thereafter. 

9. Potential hazards created by the LST spacecraft when on-board the Shuttle 
should be reduced to a level to be determined by the shuttle interfaces 
group. 

Note: A reference to "Category III b" of Safety Program Directive 

No. 1, Rev. A (SPD-1A) 

- Systems Safety Requirements for Manned Space Flight, has 
been given as one guideline. 

10. Shuttle capabilities for rendezvous, docking, and subsequent attitude 
stabilization and electrical power support of the docked configuration 
will be determined by the Shuttle Interfaces group. 
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11. Availability of a Data Relay Satellite System for continuous real-time 
communications between the observatory and the ground is not known this 
time. Advantages of DESS will be listed but not costed. 

12. Spacecraft systems failures should be categorised as: those capable of 

repair and replacement in orbit through automated procedures, and those 
requiring retrieval and ground repair. EVA activity will be considered 
as an alternate to retrieval only. 

13. The Level of Modularity for Orbital resupply is assumed to be at the Sub- 
system Assembly Level as described in the STAR presentation. 

14. Experiment Package replacement will be performed for two reasons: 

1) Experiment mission change - typically a one year mission duration 
is estimated for the particular experiment. 

2) Experiment equipment failure will require package replacement at the 
next scheduled shuttle visit. Since four independent experiments will 
be in the observatory payload, the loss of one would not cause loss of 
scientific mission. 

15. The Observatory Spacecraft will be defined for the purposes of this study 
as being comprised of the following subsystems which include a number of 
separate modules. 

±} Stabilization and Control 

2) Communications 

3) Data Handling 

k) Electrical Power 

5) Structure 

6) Thermal 

7) Experiment 

8) Primary Optics 

16. The shuttle launch mode is defined as including the phases of: 

0) Configure shuttle for dedicated 1ST mission 

l) Stacking in the shuttle payload bay 

2) Shuttle ground checkout and launch readiness cycle 

3) Shuttle launch 

5) Boost to orbit 

5) Orbital transfer (if required) 

6) Payload deployment including checkout 

7) Payload release 
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17. The Shuttle instrument update mode is defined as including the phases 
of: 

0 ) Configure Shuttle for dedicated LST mission 

1) Loading replacement experiment packages in the shuttle payload hay 

2 ) As in l 6 

3 ) As in 16 

4) As in l 6 

5) As in 16 

6 ) Rendezvous with 1ST 

7 ) Docking to 1ST 

8 ) Service module and experiment package deployment 

9 ) Experiment package replacement 

10; Service module and old experiment package return and STOW 
n) Shuttle return to earth 

18. The shuttle refurbish (orbital) mode is defined identically with the 
instrument update mode with the substitution of "Subsystem Package" 
for "experiment package". 

Note: Both instrument update and subsystem replacement can be performed 

simultaneously . 

19. The shuttle retrieval mode is defined as including the following phases: 

1) Shuttle Rendezvous with LST 

2) 1ST Capture 

3 ) 1ST return to STOW Configuration 

4) LST STOW in shuttle 

5 ) Shuttle return to Earth 

6) 1ST unload from shuttle 

20. 1ST has backup S&C System capable of putting 1ST in safehold mode for 
shuttle retrieval comprised of sun sensor, gyros and jets. 
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qao/lst shuttle economic study 

FART 2 

SHUTTLE INTERFACE CONSIDERATIONS 


1. Shuttle guidelines and constraints are: Section A, Baseline System Require- 

ments; Section B, Mission Requirements; and Section C, Desired System 
Characteristics. 

2. Shuttle capabilities -with regard to altitude and angle of inclination have 
been calculated and are compatible with the 1ST orbital requirements. 

3. Interfaces: 

a) Structural 

1. It can be assumed that lateral and longitudinal support can be 
provided in 2 planes to avoid weight penalty of cantilevered 
support . 

2. Deployment Retrieval - It can be assumed that EOS will provide 

— — - - - — —XT'** V - ’ * ~ 

outside cargo bay. Deployment mechanism will include a docldng 
mechanism for capturing 1ST for servicing, module replacement, 
or return to earth. ’ 

3. Shrouding - LST can be transported to orbit within a pressurized 
module with thermal control or simply installed in the unpressurized 
bay. 

b) Electrical 

1. Electrical Power 

Electrical Interface 

Power available from Shuttle for use by payload: 

3fype: 

D.C. 120 Volts (May become 28 volts) 

A.C. 400 Cycles 120 Volts 

Quantity: 

500 watts available. More could be made available, 
if necessary. 
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Docking 

Accelerations assumed: 


CONDITION 

H x (g) 

V g) 


V g) 

Max. Accel 

+3.0 -1.30 

* 1.0 


■*2.5 -2.7 

Entry 

-0.13 

*0.1 


-2.2 

Landing 

-1.30 

*0.1 


-2.7 

Maneuver 
Rebound & 

-0.7 

*1.0 


*2.5 

Lift Off 

+1.45 

* 0.5 


*0.8 

PARAMETER 

Miss Distance Centerline 
Miss Angle Centerline 
Rotation Angle 
Contact Velocity 

BASELINE DESIGN 
*15 in 

*4o° 

*40° 

0-0.5 ft/sec 


SECTION A 

BASELINE SYSTEM REQUIREMENTS 


The follovTing characteristics shall be considered as baseline system 
requirements. Variations from these baseline requirements should be 
identified by the contractor in the event improvements in mission capability 
and/or reductions in cost could be achieved. 

Vehicle (B-Booster) 


Systems Requirements (O-Orbiter) 

1. Fully Reusable Two (2) Stage Vehicle B, 0 

2. Vertical Takeoff; Horizontal Landing B, 0 

3. No propellant cross feed B, 0 

4. Aerodynamic Crossrange: Configuration (s) O 

for low crossrange (approximately 200 n.mi.) 

and high crossrange (approximately 1500 n.mi.) , 

5. Gross liftoff weight - 3.5 million pounds B, 0 

6. The cargo bay shall be sized to have a clear 0 

volume of 15 ' diameter X 60' length. 
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Vehicle (B-Booster) 

Systems Requirements (O-Qrbiter) 

7. A maximum payload capability shall be 0 

provided to the Space Station orbit and 

return. The vehicle must also be capable 
of flying up or down with lighter payloads. 

8. 400,000 pound sea level thrust bell- type B, 0 

engines will be baselined in both the 

orbiter and booster stages as further 
defined in CEI Specifications, DON 1-0-21- 
00001. 

9. Sequential Ignition B, 0 

10. Intact abort capability will be provided. B, 0 

This implies the capability of the booster 

and orbiter to separate and continue flight 
to a safe landing; the orbiter to land with 
a full payload. 

11. A Booster/Orbiter life of 100 missions will B, 0 

be provided with a cost effective level of 

12. The weight of passengers and removable provisions 0 

for passengers is charged to the payload. 

13. All vehicle stages shall be capable of ferry B, 0 - 

flights between airports; provisions for 

strap-on engines and/or auxiliary tankage 
may be considered. 


14. The Booster and Orbiter shall be baselined to B, 0 

have go-around capability. 

15. The Booster shall be capable of returning to the B 

launch site. 

16. The Booster and Orbiter shall each have a two (2) B, 0 

man flight crew. 

17. Propellant shall provide 1500 fps in excess of the 0 


amount required to obtain the referenced injection 
orbit. The tanks shall be sized to provide for a 
2000 fps delta V capability. 

18. The Orbiter crew and passenger environment shall be 0 

shirtsleeve . 

19. Systems sensitivity to loading of fluid consumables B, 0 
shall be minimized. 
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SECTION B 

FISSION KEQUTBEMEMTS 


The following mission requirements are presented to provide initial 
direction for the Phase B Study. Continuous refinement of these require- 
ments may be provided to the contractor by the NASA throughout the duration 
of the contract. Table B-l contains a general description of the missions 
and mission requirements that have been identified as being of major interest 
in future space program planning. 

The following nominal conditions have been selected, from the mission 
matrix discussed, previously, as the shuttle baseline requirements: 

1. Mission duration: At least 7 days of self-sustaining lifetime 

shall be provided for the mission duration. For missions in 
excess of 7 days the weight of the expendables shall be charged 
against the payload. 

2. Design reference mission: The reference mission to be used in 

designing the space shuttle is a logistics resupply of a space 
sfut-i <">n or- space base. 

3. Reference injection orbit. The reference injection orbit shall 
be 50 x 100 nautical miles. 

4. Reference injection orbit V: 1500 fps of usable V 

capability in excess of the amount required to attain the reference 
injection orbit shall be provided. 

5. Design reference orbit:, The reference orbit to be used in designing 
the space shuttle shall be a 270-nautical mile circular orbit, with 
a 55° inclination. For purposes of performance calculation the 
vehicle shall be considered to be launched from a lattitude of 

28.5 degrees North. 



table b-i 


MISSION CHA JF ACTERISTICS 


MISSIONS 

ORBITAL 

CHARACTERISTICS 

SPACE STATION/ 
BASE LOGISTICS 
SUPPORT 

PLACEMENT AND 
RETRIEVAL OF 
SATELLITES 

DELIVERY OF 
IROPULSIVE 
SPACES & PAYLOAD 

DELIVERY 

OF 

PROPELLANTS 

SATELLITE 
SERVICE & 
MAINTENANCE 

SHORT 
DURATION 
ORB. MISSION 

ALTITUDE (N. MI.) 

200 - 300 

100 - 800 

100 - 200 

200 - 300 

loo - 8oo 

100 ~ 300 

INCLINATION (DEG.) 

28.5-90 

28.5-SUN SYN. 

28.5-55 

28.5-55 

28.5-SUN 

SYN 

28.5-90 

ON-ORBIT V (1000 EPS) 

1-2 

1 - 5 

1 - 1*5 

1-2 

1 - 5 

1-2 

ON-ORBIT STAY 
TIME (DAYS) 

7 

7 

7 

7 

7-15 

7-30 

CREW 

2 

2 

2 

2 

2 

2 

PASSENGERS 

ROTATE 
50 MEN/QTR 

2 

2 

2 

If 

12 

DISCRETIONARY 

PAYLOAD 







WEIGHT (1000 LBS.) 

* 70/QTR 






VOLUME (1000 FT. 3 ) 

5-10 

10 

10 

5-10 

If - 6 

CRITICAL DIMEN 
DIA. (FT.) 

10 - 15 

15 

15 

15 

15 

15 


* INCLUDE PASSENGERS 


vo 
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SECTION C 

DESIRED SYSTEM CHARACTERISTICS 


The desired system characteristics listed below are presented to 
provide initial direction for the Phase B Study, The contractor shall 
evaluate these desired system characteristics and shall recommend revisions 
where improvements in cost and effectiveness would result. Continuous 
refinement of these characteristics will also be provided to the Contractor 
throughout the duration of this contract. For convenience, the following 
tabulation of characteristics has been grouped under three headings: 

Program Characteristics, Vehicle Characteristics, and Operational Character- 
istics; however, it should be noted that each item applies to the total 
system. 


Program Characteristics 

1. Costs will be reported using the design reference mission and 
should not included payload costs, A communication satellite 
system is assumed to be available and shall not be costed in 
the program. 

2. The calendar year 19?2 will be used as the materials technological 
base . 

3. IOC baseline is the second half of 1977* 

k. Flexibility shall be maintained to incorporate technology 
advancement and alternate missions. 

5. Launch rates will vary from a minimum of 25 to a maximum of 75 
per year. Cost estimates shall be developed for two launch 
rates: 25 and 75/year. 

Vehicle Characteristics Vehicle (B-Booster) 

(0-0rbiter) 

l. The vehicle shall have a two-man flight B, 0 

crew and shall be flyable under anergency 
conditions by a single crewman. 

. Provisions shall be made for deployment 
and boarding of a cylindrical payload of 
the size specified in Appendix A of this 
document. 


2 


0 
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Vehicle (B-Booster) 

Vehicle Characteristics (Continued) (O-Orbiter) 

3« The crew environment shall be shirt- B, 0 

sleeve . 

4. The space shuttle shall have an internal 0 

sealable tunnel with a standard interface 

between the crew compartment and unpressur- 
ized payload bay. 

5. The space shuttle crew/passenger compartment 0 

atmosphere and total pressure shall be com- 
patible with the space station and space base. 

6. Systems shall be designed for a minimum of B, 0 

maintenance with ease of removal and replace- 
ment; maximum use of aircraft design practice 

will be used. 

7. In systems where redundancy is needed, the B, 0 

space shuttle systems shall be developed to 

provide redundant full mission capability 
and shall avoid minimum-requirement, mi ninn-imi 
performance backup system concepts. 

8. The space shuttle system shall provide for safe B, 0 
mission termination in the even maj or mal- 
functions occur during prelaunch preparations 

and subsequent to lift-off. The desired safe- 
mission-termination capabilities should allow 
for crew and passenger egress prior to lift-off 
and for intact separation of orbiter frem 
booster following lift-off. 

9. Multiple redundance system techniques that 
minimize or eliminate system transients 
caused by system component failures shall 
be adopted. 

10. All subsystems shall be designed to fail 
operational after the failure of the most 
critical component and to fail safe for 
crew survival after the second failure. 

Electronic systems shall be designed to 
fail operational after failure of the two 
most critical components and to fail safe 
for crew survival after the third failure. 


B, 0 
B, 0 
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Vehicle Characteristics (Continued) 


H. Boost stages should be designed for manned B 

operations, but capable of operating in an 
unmanned mode. 

12. Vehicle preflight and inflight checkout B, 0 

systems should be on-board, consistent 

■with short turn-around and low cost 
operations . 

13. The vehicle shall be designed for maximum B, 0 

on-board control, using on-board and ground 
capabilities as appropriate to maximize 

operational flexibility and minimize ground 
mission operations consistent with low cost. 

14. Guidance and navigation functions shall B, 0 

be performed on-board, using ground and 

other navigation aids when appropriate. 

The guidance and navigation system shall 
be unrestricted in attitude. 

15. A three-axis translation system and a three- n 3 \> 

axis attitude control system is required. 

These systems shall be designed to minimize cross 
coupling which may result from normal operation 
and from potential failure modes. 

16. The Booster and Orbiter shall be capable of B, 0 

Pilot Controlled landing under FAA Category II 
Conditions. Autopilot Systems similar to 

Systems used on commercial aircraft shall 
be included. 

17 • The vehicle shall incorporate on-board B, 0 

provisions to quickly and easily place the 
space shuttle in a safe condition following 
landing. 

l8. Survivability against hazards from radiation 0 

as specified in Joint BOD/MASA Survivability 
Characteristics document (s) dated l6 June 1969 . 

19* hydrogen will be baselined as fuel for the air ■ B, 0 
breathing engines . 


(B-BoosterJ 
( 0-Orbiter) 
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Vehicle (B-Booster) 

Operational Characteristics (O-Orbiter) 

1. Space Shuttle launch sites may he located B, 0 

at KSC, Western Test Range, or an in-land 

site. 

2. AH-azimuth launch capability B, 0 

3* The vehicle trajectory load factors should be B, 0 

a 3g capability for passenger- carrying 
missions . 

4. The launch pad, the primary landing site, B, 0 

and the servicing facility shall be in the 

same general location. 

5. The space shuttle shall have minimal assembly B, 0 

and checkout requirements at the launch pad. 

6. Use of specialized facilities {ie, Clean Room, B, 0 

altitude chambers, etc.) shall be minimized) . 

7. Cargo elements containing hazardous material 0 

shall have self— — — 
provisions against; axx nazaras . 

8. A variety of self-sustaining payload types shall 0 

be included in the payload integration. Pre- 
launch payload integration procedures similar to 
current air- cargo carrier operations are desired. 

In general, payloads should be loaded prior to 
moving to the launch pad. 

9* Limited transfer of cargo shall be possible through 0 
the personnel transfer hatch. 

10. The vehicle shall be docked to the space station 0 

or space base, and docking to accomodate personnel 

and cargo transfer should nominally be accomplished 
in a single operation. 

11. Personnel and cargo transfer shall nominally be 0 

intravehicular activity. 

12. For logistics missions, personnel and cargo . B, 0 

transfer will be by intravehicular activity. 

EVA capability should be provided at the expense 
of the allocated payload weight. The design of 
the vehicle should not preclude EVA capability. 
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Vehicle (B-Booster) 

Operational Characteristics (Continued) > (O-Orbiter) 

13 • Hie space shuttle shall be designed to lift- B, 0 

off within a 60-second launch window for all 
launch azimuths. 

14. For the design reference mission, the space B, 0 

shuttle shall be capable of launch from a 

standby status within two hours and nomin ally 
would be launched at the next acceptable in- 
plane opportunity. The vehicle should be 
capable of staying in a launch status until 
the second in-plane launch opportunity. The 
system must be capable of accommodating the 
time between insertion and rendezvous for a 
worst case phasing situation. The orbit 
maneuver sequence should not be constrained 
by systems limitations . 

15. By using ground facilities and other aids '0 

when appropriate, the space shuttle shall 

be cpable of accomplishing rendezvous with 
a passive target. 

16. Systems sensitivity to weather conditions B, 0 

during assembly, checkout, and launch shall 

be minimized. 

17 • The opportunity to return to a pre-selected ' 0 

site shall be available at least once every 
24 hours or at more frequent intervals for 
the high cross-range configuration. By using 
alternate sites, more frequent emergency returns 
will be possible. 

18. Supersonic lift-drag ratios will be referenced B, 0 

to conditions at a Mach number of 20 and at an 
altitude of 200,000 feet. 

19. The space shuttle elements shall have the capa- B, 0 
bility to land horizontally on runways no longer 

than 10,000 feet. 

20. landing characteristics and handling qualities B, 0 

shall not require skills more demanding than 

those required foroperational land-based air- 
craft. 
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Vehicle (E-Booster) 

Operational Characteristics (Continued) 1 ’ (O-Qrbiter) 

21. Visibility frcm the cockpit during 
landing shall be comparable to high- 
performance aircraft standards. 

22. Total space shuttle turn-around time from 
landing to launch readiness should be less 
than two weeks. The removal and replace- 
ment time shall be minimized with on-board 
checkout and module accessibility. 

23. All-electronic displays and control should 
be used, wherever practicable, to replace 
toggle switches and electromechanical gages 
and motors. 

24. The space shuttle shall be capable of operating B, 0 
within the cargo range from zero to maximum 
capability. 

25. Service lines at the launch pad should be B, 0 

minimal, preferably only for the main propulsion 
systems propellants . 

26. Maximum use of existing standards for the B, 0 

selection, design, packaging and integration 
of hardware should be employed, consistent 
with program operational requirements. 

27. Any peculiar GSE required to support a remote B, 0 

site landing should be packaged in a manner to 
be easily flown into the site. 


B, 0 
B, 0 

B, 0 



PRECEDE 
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1.4.3 Expendable Launch Vehicle 

Titan III 
Vehicle Interface 
Shroud 

1.4.4 Ground Operations 

Ground Control Station/Crew 
Manned Operations Control/Crew 
Facilities/Test, Handling Crew 

1.5 Breakdown Major Cost Elements to Subsystem Hardware Level into: 

1.5.1 Direct cost hardware and develop recurring, non-recurring, 
refurbishment . 

1.5.2 Contribution to GSE, spares, major test hardware, , final assembly 
test and checkout. 

1.5.3 Pro-rated costs of system engineering support, program management, 
G&A. 

1.6 Establish Detailed Definition of Resupply or Service Modes to Include 
iteunevax. 

1.7 Define Functional, Hardware, and Operation Requirements Peculiar to 
QA.O/LST Mission for: 

1.7.1 Observatory 

1.7.2 Shuttle 

1.7.3 Ground Station 

1.8 Define Subsystem Hardware Level Requirements for Costing and Establish 
Preliminary Criteria with and without Mainteance and: 

1.8.1 Identify development items 
Identify state-of-art items 
Identify on-shelf items 

Identify refurbish design requirements 

Establish spares philosophy and identify cost impact 

1.8.2 Establish definition of cost validity (average, plus or minus 
tolerances). 

1.8.3 Rank cost factors in order of importance. 



18 


1.9 Establish Reliability-Maintainability Model Replaceable Modules using 

GAO Flight System Experience. Maintainability is Limited to that which 
can be accomplished with the Teleoperator System. 


TASK GROUP 2 

DETERMINE MAJOR COST DRIVERS, UTILIZIEG DEFUJITIOES OF TASK 1 AHD 
COST DATE FRCM QAO, IM, AND SHUTTLE PROGRAM 


2.1 Establish Preliminary Cost Model with and without Shuttle. Quantify 
and Rank Major Cost Elements for Each Model; Select Principle Cost 
Drivers . 

2.2 Study and Quantify Cost Benefit Effects of Shuttle Serviceability on 
Hardware Cost Drivers in Each of Following Areas: 

2.2.1 Design 

o Lower qualification requirements 
o Lower reliability requirements 
o Lower weight optimization requirements 
o Lower material performance requirements 

2.2.2 Teso aau Checkout (Ground and In-Orbit) 

o Lower acceptance-test requirements 
o Lower test elements 
o Lower number of test articles 

o Determine alignment and calibration trade-offs for 
.telescope 

2.3 Study and quantify cost benefit effects of shuttle serviceability on 
Program Cost Drivers in each of following areas: / 

2.3.1 Schedules 

o Long lead items 
o Pacing items 
o Repair and turn-around 

2.3.2 Facilities 


o Test 
o GSE 

o Shuttle Support Equipment 
o Spares Handling 
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2.3.3 Services (Manpower) 

o Engineering 
o Manufacture 
o Field Operations 
o Test 

2.3.4 Spares 

Shelf life. Complement and Readiness 

2.4 Expand Reliability - Maintenance Study 

- Identify and rank wear- out items for each subsystem 

- Determine expendables schedule 

- Determine required reliability functional path (assume mai n tenance rate) 

- Determine Reliability and Maintenance - Cost optimize approach for 
hardware in critical (costly) areas, e.g. level of redundancy vs. 
replacement . 

2.5 Expand Experiment Package Definition Study for two Cost Categories . 

The first is the on-axis mission success package. The second is the 
principle investigators radial packages. 

- Estimate replacement cycles rates based on scientific requirements 

- Categorize genetically physical character!* li^s fo*. «,» Utwl 
ment types. 

- Estimate typical experiment cost; original development and build. 

- Estimate typical refurbishment and upgrade package cost 

- Estimate special handling, hardware, test, alignment, calibration 
for orbital .servicing 

TASK GROUP 3 

mENTIFY AND EVALUATE CCMPARITIVE COSTS 
FOR SELECTED PROGRAM OPTIONS 


3.1 Assemble selected program options for cases with and without shuttle 
resupply 

o Evaluate feasibility of alternatives 

o Evaluate sensitivities of major cost drivers, to program alternatives, 
varying parameters 

o Analyze effects of basic study assumptions on cost results. 

3.2 Indicate best Reliability-Maintainability approach for design, manufacture, 
operation for each selected program - Determine logistics/spares rationale, 
each case. 

Estimate manpower, materials, facilities, and related costs required to 
refurbish and recycle observatory. 


3.3 
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3.4 Estimate development, build, test, training costs associated with 
automated servicing module - look at EVA/IVA alternative. 

3.5 Summarize comparative costs for selected program options. 

TASK GROUP 4 
FINAL REPORT 

4.1 Presentation of results - generate charts, graphs, etc. - prepare 
presentation. 

4.2 Final Report - OAO/LST Shuttle Economics Study 

4.3 NASA Reviews 



QAo/lST SHUTTLE ECONOMIC STUDY 
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ANALYTICAL TECHNIQUE AND SAMPLE PROBLEM: 


In order to aid in the understanding of the analytical approach suggested 
for this study, the following simple example is presented. Consider a system 
composed of one vehicle with failure rate ( 2 ); repair rate ( ^ ) and repair per- 
centage (ar). The states for this system can be given as : 

(1) The vehicle is up. 

( 2 ) The vehicle 'is down with a failure which can be repaired. 

(3) The vehicle, is down with a failure which cannot be repaired. 

It can readily be seen that the vehicle cannot be in more than one of these 
states at any time (mutually exclusive states) and that there are no other pos- 
sible states (at least for the present scope of the problem) in which the vehicle 
can be (mutually exhaustive states). * 



+ In order to simplify the state diagrams utilized in this study the ’'self 
loops" and £ t factors were eliminated in the figures for Shuttle via Titan 
Systems. 
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The directed edges between states in Figure 1 indicate the approximate prob- 
ability of making a transition from state "i" to state ",j " (e.g.. l—*2) in the small 
time interval At given that we start in state "i " at time "t Thus the proba- 
bility of being in a specific state at a time ”t +4 t" is equal to the probability 
of being there at time "t" and remaining until "t +4 1"; plus the probability of 
being in another state at time "t” making a transition in "At” and ending there 
at ”t +At". Specifically if we can write the probability that we are in state 
2 at time ”t +At" as: 

7£ C mm) - 'frZd* 7?it) n- dt)7 s it) 

Rearranging terms we obtain: 

d£ 

Taking the limit on both sides as ^ t — **0 (and thus replacing our. approximation 
with the exact answer) we obtain: 

unit ) =■ T^ct) = *2 7i it) 

at 

In a similar manner we obtain the following set of differential equations : 

7) in') = -17 it) iyLcT^it) 

7^ (t) - )r A i? it) P?. it) 

\iO - iy-7t)X7it) 
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The above set of differential equations can be written in matrix form as : 

-x ■ A r 7><*) 

xX a j> t G) 
a-X)X o oj [%Co, 

or alternately: 

rw»} 

where (P(t)) is the current state vector and (A) is just the transpose of the 
transition matrix (M). That is: 



implying that : 


W - M 

r -> itX a-ic)X 


Cm] - 


s&C "VC4 C> 

O * c> 

Houice that the matrix (A) is a stocastic matrix, that is the sum of ohe column 
elements equals zero. This is true for all matrices involved in problems of 
this type. 


The difficulty now results in solving the matrix equation. One method of 
solving the problem exactly is to take the Laplace transform of each of the indi- 
vidual equations to yield a set of linear homogenous algebraic equations which 
are then solved by standard techniques, and then take the inverse transform. 

This technique is exact, however, the solutions are exceedingly difficult to 
obtain especially if the number of states is large. (So lying this simple 3 state 
problem using this technique will show the difficulties involved). 
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Another technique is to write the matrix equation as a simple differential 
equation implying solutions of the form: 


[K«>] \ t [A]] cm3 


given by: 


where (P(o)) is the initial condition vector and g? 

e tCAi = J-r*CAj* — 

• 2 ! 

. f (tml 1 
~ fa ?\ 

Here the answer is approximated by taking a number of terms of the series ♦ 
This solution, however, converges slowly for large mission times so a large number 
of terms must be used - thus it is not considered suitable for our application. 

A third method of solution for the problem is given in Reference (b) and involves 
the use of a matrix of the form: 


rNi4t<A] T -ci] 

ia} t = [i:uen)4* 

or cm] - Ci] * cm 3 At 

Where ^ t is of the order of 1 x 10 and then raising the matrix to a very high 

/O 5 \ 

power (i- 10 ) to bring the time within the range of the mission time. This 

method converges very rapidly and has been programmed and used successfully for 
problems with as many as 50 states and mission times approaching twenty years. 
Because of the above attributes, the method explained in Reference (b) was used 
in this study. 
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DEFINITIONS : 

(a) Multi-State effectiveness Markov Models - 

This is the technique suggested to mathematically model the proposed 
vehicles and missions. These models break do™ the vehicles' inter- 
action for each phase of the mission into mutually exclusive and 
mutually exhaustive states. Transitions from individual states to 
other states in the model are indicated by the product of the failure 
rate (A) and the repair percentage (7?) for repairable failures, and 
by the product (i~7c )/l for non- repairable failures (See Figures 2 & 3) * 
Transitions to individual states from other states are indicated by 
the repair rate (/^). 

(b) System State - 

A state of a system is a collection of failure and successful events 
describing a particular system condition. (See Figures 2 & 3). 

(c) Mutually Exclusive States - 

Ai set of system states is mutually exclusive if the intersection of each 
state in the set with all other states is the null set (i.e. 0 = set 
containing no elements). This condition constrains the model so that 
the system cannot be in more than one state at any time. 

(d) Mutually Exhaustive Staxes - 

A set of system states is mutually exhaustive if the union of this set 
with the set of all possible system states is the set itself. This con- 
dition constrains the problem so that the system can be in no state 
other than the set of states given in the model. 
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DEFINITIONS - (Continued) 

(e ) Repair Percentage (#) - 

The fraction, of all possible failures which can occur on t'he vehicle 
which can be repaired is the repair percentage. Thus if it is known 
that on a {articular vehicle 9 out of 10 failures which may occur can 
be repaired, the repair percentage for that particular vehicle is . 90. 

(f) Initial Condition Vector (P(t 0 )) - 

The vector containing the initial probability of being in each of the 
"35" states at the start of the problem (i.e. at t = to) as its "N" 
components is called the initial condition vector. The initial con- 
dition vector is usually taken to be, (1,0,0 ,0) implying 

that the system started in the all up condition. 

(g) Current State Vector (P(t)) - 

The vector containing the probability of being in each of the "N" 
states at a current time "t" is called the current state vector. 

(h) Transition Ifetrix (M) - 

The matrix containing the transition rate from state "i" to state "j" 
as its (i j) element is called the transition matrix. 
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STATE (\ = 0.0000 


STATE 5 = 0.0000 


STATE 6 = 0.0000 


STATE 7 = 0*0000 


STATE 6 = 0.0000 


STATE $ = 0.0000', 


STATE 1C 


0.0000 







* 



mm ~mm~- mm « 

Id ftsAromiH flH 




. . . . 

JSTATB.NO. _STATE PftOO. 


MCDE NO. 

MCDE PROS. 





! 0* 9G019C741 

2 0.016663317 


1 

2 

0 .999227703 
0.000 075b 1 9 

- 


, 


3 0.002365604 

4 0.000014037 


3 

4 

0.000256003 

0.000440733 



. 


5 0.000021944 

6 0.000039536 

* 






• 

7 0.000022544 

6 0.000233459 




, 


' 

* 

9 6,000000000 

10 0. C0044 0733 








_Tt£_HXPE^TEO_T J WE _I N V ODE 1_ 

FCR 7HI S PHASE = 

4332.01 


' 


0.0 , 
r 0.0_ 

0.4 250 06— 0 7 0.750006- 

C. 100005-13 

oa o.o 

0 .0 

0.0 

0.0 

o. 6 

0.0 
0 .0 

C.O 0.0 

C.5000CE-07 


0.0 

' - 0.0 

0.0 

,0.0' 

0. 0 , 

0 .0 

0 .0 

0.0 0.0 
C. 509545-06 


0.1 50005’ 

-06 0,0 

o.o 

6 . 450005-07 

- 0# 4 756 BE -06 

0 .0 
0 .0 

C.O 0.0 

C. 795526-07 


0.0 

0 .22920E-04 

o.o 

0 , 4 50 006^*0 7 

0. 0 

ir 

0 .0 
0 .0 

C.O 0.0 

0 .795525—07 


o.o 

0 .0 

0. 114 606—04 

0.4 50 OOF— 07 

0. 0 

0 .0 

0 .0. 

C.O 0.0 

.0 . 7.9 5 5 2£ - C 7, 


0 .0 

0,0 

0.0 

oasoooe~67“ 

0, 0 

0.0 0.,0 0.0 
.0 O? A 4 l£=.4a C . 3 1 1 07 R— 06 


0 .0 

0.0 ■ 

0.0 

0.0 

o. o 

0.0 - C.o 0.0 

i 0 *374416-68 _ C. 311076-00 


0.0 

0 ,0 

0.0 

0.0 - 

0. 0 

0 .10000E 

: o .o 

00 C.O 0.0 r 

0.0. ... . 


0.0 

0 .0 

~~67o — — — 

0.0 

0.0 

0.0 

_0.Q 

C.O 0.0 

0.0 


0.0 

0,0 

0.0 

0.0 

0. 0 


~c/l 

tp 

„ AT_TIME IN RUN - 4000. 00 






MQOR „ 

-JL. = - 1*00 




- 



-r- MODE 

2 — * 0 . 0 






- 

„ — MODE „ 








M0DE_ 

-4_„=_ <5.00 



► 




0.99501.6 00 
.Q..694Q0E=72. 

0 .432085—02 0.70563E-03 

_0.J>91A6£.-0A ... 

0*26378005 

0 *190 20 6-0 5 

0 . 6384 bE— 06 

0.1611 5E — 0 5 

ofl 694 95-04 

v 

0.0 - 

p. 0 _ , . „ 

C.99501S 00 . . 0. 0 

_C. 490 7ft:- 02 

0.0 

o.-o , 

0.0 

0.0 - 

0. 0 ' ~ ' 1 1 


0.92i>4tF-65 

o.i?uor--e8.1. 

C. 1 3£7 36—67 0.888665 00 

s . 488906-01 

’ 0*54120002 

0^57 ^72E-02~ 

0.290 00F-Vp 

0-42 0996-02 

0^447*64001 


0.02H74C-66 
.0 • J 6 484 £-09. „ 

C. 1 177 26-68 0.2 01 9?E-eV 

_C.7974PE-02 

o.QQaFpc-oi 

0. 42022 FOO^ 

Q#4S949eFoO 

** o". 4 4 0 3 1 E — 6*3 

^ 0.240666-7 1 


0 .82 0 7 4C— 66 
0 • 16 4 0 4C- 69 

C* 11 7 7 25-68 0. 2 01 99E-69 

_C* 7974 80 02^ 

0.51 I 4 OF — 72 

"V.Tl^97c“~C~ 

0.673656 00 

6.F4031F-0V 

” 0.~2 4 06607 ! ~ " 

> t 

0 .6 29 74C— < 6 
0 . 16 48 4 F— 64 

0. 1177 20 6 8 0.20195E-69 

. 0 ♦ 7974 FP- 02 

0.51 148E-72 

~cT. 20 7 54 E-7 2 ~ 

0.98762E 00 

* 0,440 310 0? 

0.24 066071 


0 • 16.769E— 6 3 
0.362055-67 

C. 7846CC-66 0. 133 3 86-66 

0.3062 PC— 0 l _ 

0.41270E-69 

0 . 20 7 66 E —69 

0.52056E- 70 

‘V.96937L OO ’ " 

~~0. 21252F-08 


0 .367695-63 
0.36 2O5P-0 7 _ 

0.764656-60 0. l3338F-f 6 

.0*106 2 86-01 m 

0.4127 0E-69 

0 * 20 766F-69 

0. 528506- 70 

’ o. 20 t eor-oF 

0. 96 93 7f- 00 


O.oo so 1C oo 

6.42284^-02 , 0.70556003 

0.20 174 L" — 05~ 

0.190 16* -05 ~ 

0. 638240 06 

0.1 611 '’{--Ob 

0. 1 6Q40O04 





9 

10 


4 000* 0C> 
STATF PR08. 


END 


0* 563433385 
0j»_032Jl 16_62_ 
0 « 002325221 
0.00001 3797_ 

0 . 000021 SoV' 

0. OOOC1P862_ 
0. 000022150 
J>. 00 02 2 . 94 6 6 _ 

0. oooocoooo 

0.001201281 


fha36 - ~ ztTIA'L tT 


jOOO' 


MCDE_NG •_ 

1 

2 


3 

4 


MCOE PRO0. 

0.99047018V 

0.0 00 0 74 2 2^7 

0 .000 251624 
0 .001 20380 1 


V' 



THE EXPECTED TIME IN 

MODE i FCF 

THIS PHASE = 

4329 .35 






0 .0 0.42500E-07 

0.0 0.100005-13 

0. 75000E-08 

0.0 

0.0 

0.0 

0.0 


0. 0 


0.0 0*0 

0.0 C.6000C5-C7 

0. 0 

0.0 

0.0 

0.0 

0.0 


0. 0 


0.0 0.0 

0.0 C . 50 95 4E— 0 6 

0. 0 

0. 1 5000E-06 

0 .0 

0. 0 

0 .450005-07 

0.4 750 OE -06 


0.0 1 0.0 

0.0 0.795525-07 

0.**0 ” 

o.o" 

0 .229205-04 

0.0 

0.4 50005—' 07 

0. 0 i. 


0 .0 C • 0 

0.0 0.79552F-C7 

0. 0 

0.0 

0.0 

0. U4 60E-0 4 

0.45000E-07 

0. 0 


0.0 0.0 

0.0 C. 7555 C 7 

o. 6 

0.0 

0 .0 

0.0 

0 .45000C- 07 

? 

- 


0.0 C.O 

0 .37441E-6P C.31107E-06 

0. 0 

0.0 

0 .0 

0.0 

0.0 


0. 0 P J 


0.0 " C.O 

0 .374415-68 C .3 1 1 p7E r _Q_6 

0.0 

0.0 

0.0 

0.0 

0.0 


0.0 i 

1 


o.iooooe oo o.o 

0.0 C.O 

0. 0 

0.0 

0 .0 

0.0 

0.0 


0. 0 , 


0.0 C.O 

0 .0 C.O 

0. 0 

0.0 

0 .0 

0.0 

0.0 


0. 0 


AT TIME IN RUN - 

gooo.oo 







is? 

O 









MODE 1 - I.0O 



. ... 1 


^ n 




MODE ... 2 _= 0.^0. 



| NOT 

- — “L 

REPRODUCIBLE | 

; 


MODE 3 


MODE 

0.9 9 50 1 E Of) 0.422805-02 

_ 0 _» 6 9480 ^-72 0_. 2 9J_4 6F r _0_4 

0.0 / C.99S01E 00 

0.0 _ . C. 498755-0? 

0.92 64 1^-65 0. 1327 2G-67 

0, 181105-00 _ C. 488905-01. 

0 .82 874^-6 6 C.t t77?f£-68 


.0 . 1 f>48 4r- 69_ 0.7974 PE- 02 

0 .8 2 874 r— 66 0. 1 1772C-6P 

0. 16 40 4 C- 69 0.79 740f-O2 


0 .82074E-6C 

0 • 164845-C9 

0 • 16 769E-63 

_0 .36 POST- 7 
0 . 36 7 t> 9 £— 63 
__ 0.36295F-67 
0 .09 50 IF 0 0 


0- 1 177 2C— 68 
C .7974PE-02 
0. 784655-06 
C. 3062 6=-- 0 1 
0 ♦ 7 fl 4 6 SF— 6 (> 
C* 306? 85-01. 
0 .422A4C-02 


0.0 

Q*QQ_ 


0. 70563E-03 

0.283765-05 

0 .190205-05 

0.63646F-06 

0.161155-05 

0. 1 694 9F— 04 | 

0. 0 

0.0 

0.0 

0.0 

0.0 

0. 0 ^ j 

O.80360E CO 

0.S41 20E-02 

0 .574725-02 

0.290005-02 

0 .420990-02 

0. 44164F-0I ; 

t 

0.? Ol^SE— 69 

0.99812E-01 

0.428325 00 

0.45949E 00 

0.4 40 3 IE— 02 

0.24 066F-71 j 

0.201 995-69 

0.51 1485-72 

0.313970 00 

0.67365F 00 

0. 44031 F- 02 

0. 24060071 

0. 201 99E-69 

0.51 1 48F-72 

0 .207546-72’ 

0.96762F 00 

0 .4 40 11L- 0? 

0. 24066F-71 

0. 1 3 1385-66^ 

4 1 2705—69 

0.20 766 E-Vb 

0 . 52H56E-70~ 

0 . 9693 7F 00 

0. 212525-68 

0. 1 33385—66 

0.41273E-69 

0 .207665-69 

0 . 52656E- 70 

0.201 805- 69 

0.96937E 00 

** 0. 7055*5-03 

' 0.20374C-05 

*■» 0 . 190 165-05 

0 .63824C- 06 " 

0 .,1 6 1 1 >0-09 

Q.,1 694 6F-04 


WI-EN G IS 1* THE STATE VECTOR IS 0 


STATE 1 = 0 > 96 1 3 
STATE 2 = 0.0366 


STATE 2 : 


STATE A - 


STATE 5 = 0.0000 


STATE 6 = 0.0000 
STATE 7 = 0.0000 


STATE 8 


0.0000 








STATE^NO, 

1 

2 


10 


BBMo. o M 

_STA TF PRDO. 

0. 94 6 95 A 7 97 

0._C4 01 6?05§_ 

0* 0 02 2 0545 0 

0.000013561 

0. 000021 200 

0. 00003819 

0. O0CO21 779~ 

0 •00 0p?«54J_ 

0.000000000 

0 ._0 02 2773 f >6_ 


PHAS^BB 3T 1 
MODE_NO. 

I 

2 

3 


0..0 

0.0 

_0 .0 

0.0 

_o,»o 

0.0 

0 . 0 _ 

0.0 

0 . 0 _ _ 

0*0 

0 . 3744 I E- 68 

0 .0 

0 # 3?44 

0 . 10000E 00 

0.0 

0.0 

c, 0.0 


„ TH !| £j*P E CT 6:0 _TJ M IN MODE 1 FOR THIS PHASE s 

0.4 250 OE— 0 7 0. 75OOOE-O0 0.0 

°* lOpjOCF^J 3 

C.O 0.0 0.0 

C. ? 5 0 0 0 OEz.Q.7. 

C.O 0.0 *V. I S000E-06 


C.O 

_ 0.50954^06^ 
C.O 

_G .J79 552E-07 

0.0 

_C.7555 2E-C7_ 
C.0~ 

__ Q *J2 55 2.F.T.0 7_ 
6.0 

0.31 1 0 75-0 6 

0.0 

C . 2 I 10 7^r,06_ 

C.O 

-.0.0 

C.O 

-..0 » 0 


„at^ t ime in run - 


1 2 0 CO,_CO_ 


M0P5.- \ 

MDDC 2_J=— 


0 . 0 .. 


0.995018 
-JCUC>.9460F- 
0 .0 

-0.0. _ . 

0 .9 264 I C— 
-0.18110 g- 
O . 8 2 87 4 E- 

_0 f 164845- 
0 .623745- 
. 0 . 164 941;- 
0 .820745- 
0 .164845- 
0 .36769r- 
, 0.362955- 
0 .367698- 
0 .362955- ■ 
0.9 9 50U: ( 


0.4 228 8E- 
-P-^291^e- 
0.5 950 IE 
€.498758- 
C. 132735- 
..C.4B3905- 
C. 1 177 25- 
, 0*7974 P c — 
6\ 1 1772F- 
0.797485- 
.0.1 17728- 
. 0.797488- 
0.|78 4 6 5C- 
. C$306? 05- 


0.42*048- ( 


0. 70563E-03 


0.08Q68E 00 


0.28378E-05 


0.54120E-02 


0.201095-69 t 0. 998128-01 


0. 201 095-69 


0.201 99E -69 


0. 1 33388-66 


0. 133385-66 


0. 7 06565 -C3 


0*511485-72 


0.51140E-72 


0.412708-69 


0.4 1270F-69 


0.203748-0^ 



PCDE PROP. 


0.997402251 
0. 000 072950 
0 .000 247320 
0 .002277396 





0 .3 9 0 20 5 - 05 Ot 638468— 06 0.£ 6 115 E- 05 0. 169498*^04 

o.o ' o.o 0*0 T. 0 w 

0.57A72F-02 0. 29 000 E- 02 0 .4 2 09 9E- 02 0 * 441 645 “OT 

0.420328 OO 0.45949E 00 0.440318-02 ^0.24 0668-7 1 

0.31 397 E 00 6 .673 6 5E~0 0 oTbToT 15-02 oV"24l>66E -7 1 

0 • ?0 754E — 7 2 0.907625 00 0.440318-02 ~ 0.24066E-71 

0 . 20 7 6&F; — 69 0.528565-7 0 0.969375~ 00 0# 21 2*>2f:-60 

0.20766P-69 0.52656P-7 0 0.20160^-6 ' 9 0. 969375 00 


0. 190 16F-05 


0 . 6382 4 C— 06 


0.161 125-05 


0. I 6 94 65-04 






STATE A - 0.0000. 


STATE 5 = 0.0000 


STATE 6 = 0.0000 

sTate 7 ”=”o 7 oo 8 o" 
"state ~™ e ' oTo 0 00 
STATE 5 = 0.0000 
STAT i~Tc = 0.0025 



















16000*00 



4000*00 
STAJfT PH OR 

0. 93 075 7090 
0 *_06 10 3 1 \9Z 
0. 00224c360 
0. C 0 C O 1 3 3 ? 9_ 
0. 00 OOZC 83 7 
0.000037544^ 
0. 0000? 1407 
0. C0fl22 1603„ 
0. 000000000 
0. CO 3 64 <3566 


6 NO CF PHASE - 4T CTAL TImL 

MCOE NO. MCOE PROR. 

‘ 1 " 0 • 9960 355 16~ 

2 0.0 00 071 7_1<T__ 

”3 0.000243090 

4 0.003649566 


TF6 

EXPECTED TIME IN MODE 1 FCR 

THIS PHASE = 

4319.97 





0 .0 
0 -0 

0. 4 250 06- C 7 0. 7500 CE -08 

C . 1 00 0 OP- 1 3 

0.0 

0 .0 

0.0 

0.0 

0. 6 

' 

0 .0 
0 .0 

0.0 0.0 
C. 50000C-C7 

0.0 

0 .0 

0.0 

0.0 

0. 0 


C ,0 
0 .0 

0.0 0.0 
0 .509546-06 

0.1 5000E-06 

0.0 

0.0 

0 .4500 OT — 0 7 

0. 4 756 06— 06 


0 .0 
0 .0 

-0.0 0.0 
C . 7955 2 E — C 7 

0 .0 

0 .22 920 6 —0 4 

6.0 

0. 450005-07 

6. 6 


0 .0 
0 .0 

C.O 0.0 

0.70552E-C7 

0.0 

0.0 

0. 11460E-04 

0.450006-07 

0. 0 


0 .0 
, 0 .0 

0.0 0.0 
0.7<355?E-C7 

0.0 

0.0 

0.6 

6^450005-07 

0. p 

* 

0.0 

0 .37441 E- 60 

0.0 0.0' 

C . 3 1 1 0 7F-06 

d.o 

0.0 

0.0 

0.0 

6. 0 


0 .0 

Q . J 7 4 4 l 6- 6 0 

C.O 0.0 

O.Ml C 7P-.C6 

0.0 

0 .0 

0.0 

0.0 

0. 0 


0.10000E 00 
0.0 

C.O 0.0 

C.O '* 

0.0 

0 .0 

0.0 

0.0 

0. 0 ^7^ 


0 .0 
0 . 0 

0.0 0.0 

0 . 0 

0.0 

0.0 

0. 0 

0.0 



AT TIME IN RUN - 16000.00 





_ 


MOOT 

l - 1 1 OQ 





..... 4 * / 


MODE 

2 - - c* 0 







MODE 

3 = 0. 0 





N. / 


MO OF 

4 - 0.00 






4 

0.99501F 00 
0 .694806-7? 

0.42288C-02 0.705636-03 

Cm 291 4 6F- 04 

0728 3786^0 5 

0 • 19020E-05 

0 ♦ 638 4 66 — 0 G 

6 .16 MSE*- 05 

0. 1 694 9E — 04 


0 .0 

' 0 .0 

C. 995016 00 0.0 

G . 4 C 8 7 26t 0^ 

0.0 

0.0 

0.0 

0*0 

0. 0 


0 .02041 F- 65 

0 ♦ 1 ft t 1 0 E- 6 n 

0 .828746- 60 
0 . 16 4046- C 9 

0.132726-67 0.038606 00 

C . 4 680 nr- 01 

0 .541205-02 

0 .57472F-02 

0 . 290006-02 

0.420996-02 

Ou 441646-01 


0.1177^-68 0.201 99E-69 

C * 7974 56-0? 

0.998126-01 

0..42fl3?i 00 

0.45949E 00 

0.4 403 IE- 02 

”0. 24 066F-71 


0 .02874C-66 
0.16 4 846 - 69 

0. 1 1772C-68 0.201 996-f 0 

C . 7974 f 317 - 02 

0.51 1406-72 

*0.31 397 E 00 

576736 5F~0<P 

0.440316-02 

*0.~24*0o6F— 7t 

> 

0 .82374 6— 6 6 

0*1 6 484 £~ 69.. 

0 .3676 96-63 
0.3629SF-07 . 

0 .36 7696-63 
0.3O295E-67 
0.99 50 if 00 

J 0. ! 177 26-60 0.201 99C-69 

0.79748^-0^.^ 

0.7846 SC- ft 6 0. 1 J33GF-66 

C.30ft* c r- 

C. 70'*oO 0. 1 33385-66 

0.30621* . ... 

0.4<V84':-0? 0. 705561 ~0J 

0.51 1406-72 
0.4 127QE-69 
0*4 12706-69 
0.28 37 4 T -05 

' " 0 . 207546-72 
0 . 20 7 6 6C — 6 9 
0.P0766E-69 
0. ) 9 Oif ) 6 -0 5 

0 . 98 7625 00 
0. 528861“**- 70 
0. 5285611- 70 
0.638 241* -06 

0.4 403 Ur — 02 
1). 969376 00 
^ 0.201 806- 69 

0 . IM 1 2F-05 

" 0. 24 0665—7 t 
~ 0. 21 252F-6G 7 ~ 
0.969J7T 00 

0* t 694 66-04 

1 













T ATE NO. 

1 

2 

3 

4 

5 

_6 

7 

8 

ci 

10 


400 
.STATC^ 
6. 01 

0 . 07 

0*00 

_0. 0O 

0*00 

0.00 

0. 00 

9.00 

0 . 00 

0. CO 


o.oc 

PROR • 

4 83 83 74 
7335060 
2207938 
00131 01. 
0020431 
0 03 6902. 
0021 04 1 
0^1 7891 
0000000 
5306997 


END CF PHASE - 

MODE NO. 

1 

2 


5TCTAL T I 19999.99 
m cce pros. 

0.994261368 

0.000070483 

0.000238922 

0.005308997 


THE EX PE CTE.I D _ TIME IN M QD E 1..FCR TH !„S _ P_H A SE_J= 

m 0 ~ ’ 0 . 4 250 OE— 07 0.75000E-08 0.0 

.0 0. 100P.OFM 3. 

.0 C.O 0.0 0.0 

.0 C.5000CF— 0 7 

# 0 ~ C.O 0.0 r 0.1 50 00 E —06 

.0 C. 5 0954^06 : 

.0 " 6.0 ~ 0.0 ' 0.0 

,0 0 . 79 55?ff_— 0.7 . 

.0 0.0 0. 0 0.0 

.0 C.79552E-07 

0.0 

0.0 


.0 0.0 0.0 

.0 C,79552E-Q7 

.0 C.O 0.0 

t J7441E.- 60 C.311 Q7S-P6 

.0 0.0 0.0 

*374415-68 Q • 2 11 0 7Er 0 9 — 

• 10 0 0 OE 00 0.0 0. 0- 

.0 . . C.O . 

.0 0.0 0.0 

.0. _„0 . 0 

- - AT JT IMF IN.RUN^L. \5V?9tS>9 

MODE L = ,0.99 

Moor z~=i o«.o 

_ MODE 3 0.0 


4313.36 

0.0 

0.0 

0 .0 

~0 7?29?OE“oT 

0.0 ~ 

0.0 ” 

~o7o 
0.0 
0 .0 
0.0 


0.0 

0.0 

o To ” 

0.0 

o'. 1 14 60F-0 4 

V. o ~ 

~o 7 o ~ 

“oVo 
0 . 0 
o 7 o 


0.0 

~o 76 ~ 

"o.Tso oor^o 7 ~ 

“o~. 4 5000E-07* 
"oVa 50 00E-07" 
~0.45000e-07~ 

"cub 

v.v~ 

o’.o 

”0.0 


0 . o 
0 . 0 

"0 ."V 756 8E— 06~ 

V. 0’ 

~o 76 

“ 0 . 0 "' 

Om ~ 

0 . e ~~ 

0.0 
0. 0 


0 .99 50 IE 
_Q_. 6 J 9 4 8 0 Er 
0 .0 
„0.0 

0.92641 E- 
0.18 1 10E- 
0 .6 >9 
_0 ♦ 194R4E- 
0 .62874E- 
Q • 16404E- 
0 .S2374F- 
.0 ♦ 16464E- 
0 .36769C- 
0 • 

0 • 167o9f> 
, 0. 36295 E- 
0.99501 ^ 


0.42286E- 
.Ct29l4$Er 
C. 9950 IE 
, Q • 4937SE- 
0. 1 3273E- 
C.4809OC- 
0.1 1772E- 
„0 . 7974 FF— 
0. 1 17 72L- 
C.7S740F- 
0. 1 1772E- 
C « 7974QF- 
0. 78465E- 
*0. 1062CE- 
0.7846 SC- 
. C ♦ 306 ?6E- 
0.4 22B4E- 


0. 01 

-02 ' 0.70563E-03 

dM lJ 

00 0 . 0 

*02 

*67 0.36368E CO 

- ort 0.201 99E-69 

*02 

■68 0.20199F-69 

*68 0. 201 c<?fr-e9 

■02 

-66 0.13338^-66 

-01 

■66 0.1 33 3 8C— 66 

-01 

-0? C.70556E — 03 


0.2B378E-05 

0.0 

0.54I20E-02 
0.990 12E-0 t 
0.51 I4BE-72 
0.51 148E-72 
0.4 1 57 015-69 
0.4127 3E -69 
0.28374E-05 


0 . 1 90 20 E— 0 5 

0. 63846E-06 

0.161 15E-05 

Oi 

O 

. 

O 

p.o 

0.0 

61 

0 .57472F-02 

0. 290 OOF— C 2 

0 .42099b- 02 

0 

0.42832S 00 

0.4594SE 00 

0.44031C- 02 

0 

0 .31 397* 00 

0.67365* 00 

0.44031E-02 

0 

0 . 207548-72 

0.98762E 00 

0.44031E-02 

” 0, 



. 


0 . 20 7 6t>F-6 9 

0 . 5205 6F — 7 0 

0 • 9 6937C 00 

0, 

0.207 6to F — 69 

0.52856E- 70 

0.20l80r-69 

0. 

0 ♦ 190 1 6E-0 5 

0. 63,324 E~ 06 

0 . 16U2‘:-05 

0 


0. 16949E-04 

0* 6' 

0. 441 64F-01 
0. 24 066E>71 
ol 2'4066C-7l 
0. 24 066E -71 
0. 21 2525-68 
0. 96937F 00 
0. 1 694 6E-04 





WHEN G 

IS 

1. THE STATE VECTOR IS 0 








STATE 

1 = 

0.9120 








STATE 

2 - 

o.ceoa 








STATE 

~2 — 

0.0006 








STATE 

m 

0.0000 








state""" 


0.0000 








STATE 

■ 

0 * 0000 

- 



- 

' 4 



stateT 


0.0000 








S TA TE 

6 = 

0.0000 







STATE 9 = 0.0000 


STATE 10 


0*0057 










V AT T r M F = 4 00 0, 0 0 5^D CF PHASE - ~6~T C TA LT t Mfc^ - 2399 9 .99 

- STATC .NO * STATF PROD# • M0OE_ NO* MCOE PRC r i_. 



1 0.699191201 

2 0*001089666 

1 

2 

0 .9924610 \2~ 
0.0000692/8 

* 





3 ' 0*0 02 17 01 74 

A O.OOGOI2P77 

3 

4 

0 ,000234846 
0 .007244620 






5 0* 000020131 

6 0.000036271 








7 0. 000020601 

- . - 6 0.00021 4 165 








9 0.000000000 

10 0 • 007244628 








THE EXPECTED TIMF IN MODF 1 FOR 

THI S PHASE = 

4305*63 






0.0 0*4 250 OF** 0 7 C.75000E-08 

_0.0__ C. 10000^-1 3 

0.0 

0*0 

0.0 

0.0 

0* 0 



0.0 0.0 0.0 

0.0 C .500005-07 

0.0 

0.0 

- 0.0 

0*0 

0. 0 



0.0 C.O 0.0 

0.0 0.50954E-C6 

0. 1 5000E-06 

0*0 

0.0 

0*450005-07 

0.47560F-06 



0.0 _ 0.0 0.0 
_0.0 0.7O5S2E-07 

0*0 

0 * 22 920 E— 04 

0.0 

0 . 450 OOO 07 

0. 0 



0.0 , 0.0 0.0 
0 .0 ' C.70S52G-07 

0.0 

0*0 

0* 1 1460E-04 

0,45000007 

0* C 

* 

- 

0.0' C.O 0.0 

.0,0 0, 79552E-07 

0.0 

0 .0 

0.0 

0 .450 000 07 

0.0 



0.0 C.O 0*0 

_ 0 • 3 7.4 4 t E- f 8 0.3110 7E- 06 

0.0 

0.0 

0.0 

0.0 

0. 0 



0.0 C.O 0.0 

_0. 37441 E— 6 £ _0.31 10 7E-06 

0.0 

0.0 

0.0 

0.0 

0. 0 


1 

0.10000E 00 C.O 0.0 

0 .0 . C.O 

0.0 

0.0 

0.0 

0.0 

* 



0.0 0.0 0.0 

0.0 0.0 

0.0 

0.0 

0.0 

0.0 

0. 0 


GO 

AT. TIME IN 9 UN „ — , 23999^99 







MODE _ 1 = .. 0,.J?9 .. 








-MOOE_ 2__= 0.0 








__ _ - MODE'„ 3 = O. 0 








MODE 4 - 0. 01 




- 




0*99 50 I r 00 0.42288E-02 0. 70563E-03 

.0 .69 4800 7? 0 .29146004 

0 . 2837,0 1" -05 

0 .*19 0 20 E -0 5 

O'. 638465-06 


0 , 16949E-04 



0.0 ' C.99501E 00 0*0 

. 0.0 - . _ -^0.49875002 

0.0 

0 .0 

0*0 

0.0 

0. b 

* 


0.^2641^-66 0.13273E-67 O.O8860E 00 

,0 .10 110 F- 69 C.40rtoCE r 01 „ 

0*541206-02 

0 .57472E-02 

0. 29000E-02 

0 • 42099E-0? 

0 . 44 164E-0 1 



0 .82074 (T— 66 C, 1 17720 68 C. 2 0 ! 9 9069 

.0 • lo484E-t>9 0.797 4 2c- 0 2 

0.9981 2E-01 

0.42832E 00 ~ 

0.45949F 00 

0.440VlE-~02 

" 0 . 24066E-71 



0 .82 674 O 6 6 C. 1 177?r_ ba 0.201 99E-69 

0.1O484E-C9 _ __ C. 79748002 

0.51 148072 

0.313975 00 

0.67365E OC 

0.44031002 

0. 24 066071 



0 *8 2 874 F— 6 6 C. 1177 20 66 0*201 9 9E-69 

0.1O4Q4T-69 _ 0 * 7974 PC- Q2 

0.51 148072 

0 .207546— 7 2~ 

0.9Q762E~0 0~ 

0*4 40 31 F— 02 

0 * 24 066E-71 



0.36 7690 63 0. 78 46 EE '- 66 0. 133 3 8066 

0.16 295E- 67 C • 306 2 Ft— 0 l 

0.4 1278069 

0 . 207 66 6 —69 

0 * 52056F— Vo 

0.96937E 00 ~ 

~ 0 . 2 1 252068 ~ 



0*367 o9 E— 6 3 0 • 7 P 4 6 5E~— 6 6 0.13336E-66 

0.36295^-67 .. 0.3062 PE— 0 1 

0.4X278E-69 

0 .20766F-69~ 

0.520560 70~ 

~~ 0 T 2 O 1 0OC— 69 

~0~. 9693 7E 60 ' 



0.09 SO If 00 0.4 228 4^-02 0.70556001 

0.28374^-05 

0 . 190 161- - 0 5 ~ 

0.63624F-06 

0.1 61 12F-06 

0. 1 694 6004 




STAT£ 


0.8972 


STATE 2 = 0.0944 




STATE 

2 = 0*0006 

- 





' 

- 


STATE 

4 = 0*0000 









stats" 

5 - 0.0000 









STATE 

(i = 0.0000 



* 

* 

- 




stateT 

7 = 0*0000 









~sVate~ 

8 = 0*0000 








0.0000 







AT "tIME"= 4000.00 ~END CF PHASE - 7TCT AL ~T - 27999.99 

S T ATE.. NO * STA TE PR OB , *_ MCDE_NO. MCOE P RO Gj» 



1 

2 

„ 0.883811593 

0 . 1 0431 C 393 

1 

2 

0 .990 2649 98 
0.000060093 

r 


' 


3 

4 

0 . 002133056 
0.000012656 

3 

4 

0 .000230829 
0 *009445701 


- 



5 

6 

0.00001 9706 
0 . 090035650 




' 

/ 


7 

a 

0.000020327 
0. 00021 050 ? 





' 


9 

to 

0 . oococoooo 

0.009445701 







THE EXPECTED TIME IN MODE 1 FCR 

THI S PHASF = 

4296.52 



/ 


0 .0 
0 *0 

C * 4250 CE— 0 7 0 . 7500 CF -08 

C. 1000 CE — 1 3 

0.0 

0 .0 

0.0 

0.0 

0 . 0 


0 *0 
0 .0 

0.0 0.0 
0.5000 CE — 0 7 

0.0 

0.0 

0*0 

0.0 

0 . O' 

. 

0*0 
0 .0 

C.O 0.0 

C .5095 4 E -06 

0 • l 5000 E -06 

0.0 

0.0 

0 . 450 00 E -07 

0 . 475686-06 

* - 3h 


0.0 
0 .0 

o.o 1 0.0 

0 . 7 * 55528-07 

0.0 

0 . 229206-04 

0.0 

0 . 450005-07 

0 . 0 

- 

0 *0 
0,0 

0.0 * 0.0 
C. 79652 E-C 7 

0*0 

• 

0.0 

0 . U 460 E -04 

1 0*4 5000 E— 07 

l *> * w ».tl 

0 . 0 

. * • t* * t 


0 #0 
0 *0 

0.0 * 0.0 
0 . 7955 ?E -07 

0.0 

0 .0 

0.0 

0.4 50 QOE— 07 

o. 6 


0 .0 

0 * 37 441 E— 6 8 

C.O 0.0 

0 . 31 1 07 E -06 

0.0 

0.0 

0.0 

0.0 

0 . 0 


0 *0 

a * 374 4 IE- ce 

0.0 0.0 
0 , 211 Q 7 E-Q 6 

0*0 

0*0 

0.0 

0.0 

o. o 


0 . 10000 E 00 
Q « 0 

0.0 0.0 
0.0 

o 

• 

o 

0.0 

0 . 0 

0,.0 

0 . 0 


0 .0 
0 .0 

C.O 

0*0 

0 .0 

0.0 

o 

. 

o 

o. b 


AT TIMF IN RUN - 27999.99 






o* 

MODE 

1 a r 0.99 




• 



MODE 

2 = 0.0 

■* 






MODE 

3 a 0 . 0 . 





’ 


MODE 

4 = 0. 01 







0 .99 50 l£ 00 
0 . 69480 E -72 

0 . 42268 E - 02 0 . 70563 E -03 

O f 291 4 6 E -04 

0 . 28378 E -05 

” 0 . 190 2 cTe- 0~5 

0 . 63846 E - 06 

0 . 161 1 SE- 0 S 

0 . 1694 9 E -04 


0.0 ^ 
0 *0 

C. 9 S 501 E 00 0.0 

C. 40 " 7 SC - 02 

0.0 | 

0.0 

0.0 

0.0 

0 . 0 


0 . 9264 ! E -65 
o#iflnoe-fifl 

0. 1327 36-67 0 . OB 860 E 00 

C . 4 fl 8 « 0 E - 0 

0 . 54 120 F -02 

0 . 57472 F -02 

0 . 290006-02 

0 . 42099 E- 0 ? 

• 0 . 441646-0 l 

, 

0 . 82874 E -66 
0 . 16 40 4 E— 6 9 

C . 11 7 7 ?E - 68 0.201 9 5 E -69 

0 . 797485-02 

0 . 990126-01 

0 .428226 00 

0 . 45949 E 00 

0 . 44031 E -02 

oV 2 4*0 66 6 —7 1 "* * 


0 * 828746—66 
0 . 164846-69 

0. 11 77 *F- 6 8 0.?01 99 E -69 

0 . 797486-02 

0 * 51 140 F -72 

0.313976 00 

0.673656 00 

0 . 440316-02 

0 . 240665-71 


0 .82 874 E— 66 
0 . 164848-69 

0 . ! 177 2 E -68 C .2 01 995-69 

0 . 79748 F -02 

0 .SU 4 BE -72 

0 . 207546-72 

" 0 . 9076 >e 00 

0 . 44031 E -02 

Cr 2 4 “ 066 E- 7 f 


0 . 367606 — C 3 
0 . 362958-67 

C. 7846 SE - 66 0 * 133386-66 

c . aooPF^-oi 

0 . 412786-69 

0 * . 20 7 66 6 - 6*9 

“* 0 . 52 * 8566*^70 

0 . 96937 F 00 

6 . 21 252 C -68 


0 .J 6769 E-* 3 
0 • J 6295 F - 67 
0.9960 if 00 

C. 704 & 5 E- 6 G Q. 133366-66 

C. 3 Q 6 ?PJ"- 0 l . 

C. 42284 F- 0 ? 0 . 70556 F -03 

0 . 4 1 2786-69 
0 . 2 n 374 r~ 05 ~ 

0 * 2076 OE -69 
0.190 1600 5 

0 . 528566- 70 
~ 0 . 63824 F— 0 6 ~ 

0 . 201 606- 69 
““ 0 . 161126-05 

0 . 969376 ' 00 
0 . 1 f »94 6 f —04 


0* 1694 6f-0A 








AT TIME = 
STATENQ. 

r 

2 

3 

4 

5 ~ 

-JL. 6 

7 

B 


IHH> HI 

1 4 00 0, off END 

STA T€ PR OB# 

0# 8666S51 40 

0 . 1 170 1 ?_441 

0# 0 0*2 0 9 6573 

0. POO 01 24 4 0. 

0* 6*0001 94 4 fl 

0* 00003*5041 

6# OOOOl 9960 

P* 00 OP 0690 J 

6*000000000 
0*011901 76? 


H 6T 

MCOE NO* 

i 

2_ 

4 


0 .0 


THE EXPECTED JJICJN MODE 1 FCff 1HI S PHA SE * 
0.42500F-C7 0. 750 0 0E-08 0*0 

0 > J 0 0 OOP- 1 3 


0. I 500 0 E -06 


0.0 

0.0 

0. 0 

^0.1 

0.0 _ 

C * 5 0 DO OF— 0 7 



0 .0 

_ 0 .0 

C.O 

0.50954E-06 

0.0 

‘6. 

0 .0 
0 *0 n 

0.0 

C * 79 E5PE- 07 

0 

. 

0 

o.< 

0 .0 
0 .0 

~0.0~* 

0 . 7 955 0 7 

0.0 

o7( 


0.0 C.O 

- 0 *0 0 * 795 5 PE- 0J7_ 

0 .0 C.O 

0 .37 4 4,1 EtA 3 0 * 2 1 10 7F- C6 

"'0.0 0.0 

^-0.374416-68. 0.3il075 r 0^ 

0.10000C 00 C.O 

- 0 .0 .... C.O 

0*0 0.0 

1 0 *0 L c • o_ 


.«\I 0.0 

w 


AT T IMF IN R UN — . 


31 999. 99 


MOpF v _ ..I . = O t J?Q 

MODE 2 „=. .0*,0_ 

MODE 3 0*.0 


MODE 4_= 0* Q1 

0.99501E 00 0 . 4228 EE- 02 0.70563F-03 0.28378F-05 

0^. 6.9 400 Etl. 7 2 G . 29l.4eEr.Q4 

# 0.0 0.9950 1® 00 C.O „ 0.0 

0.0 ^ _ C.49675 p --02 

0 *92641 G— 68 0.l3?73E-67 0.8B36eF 00 0.54120E-02 

0 • t n 1 1 0 e- o 0 . 4889 or- 0! 

0 * 3 2 074 E— 66 0.11772E-63 0.201995-69 '6.9901 ZC-bT 

0 * 16 4845- 69 0.79740^-0? 

0.02874F-66 0.U772L-6H 0.20199E-6O 0.5114BF-7? 

0 * 164045- 60 0. 7974800? u 

0. 32 674 C- 66 0. U77 2E-68 0.2O199E-69 0.51 14 65-72' 

0 . 16404E- 69 0. 7974?E-02_ 

0.367&OF-63 0.7P466F-66 0.133ipF-66 0.4127BE-69 

0 * 16?o« 5F- 67 C.306?Ff;-0! _ _ 

0.36/09063 0.7B465E-66 0.13335E-66 0. 412735^69^ 

0.3OP95E-67 0.30628C-01 

0.99»50 1P 00 C.422P4E-02 077 05 565-03 O.Vtt3 74 F -05~ 



0.1 9020 E —05 0.63846C-06 0.16115F-05 0* 1 6949F-04 

0.0 0*0 cTTo 576 


0 .57” 472 EH) 2 6T290 00E-*02 0 . 4 20 90E - 0? ~o\ 44 1~64E -6 f 

7u4?fl3z¥ 00 6 T 45949 E 00 0 . 4*403 IF— 6?" 6. 2 V 066 E- 71 " 

6^3 1 3 97 F 0 0 0 • 67365E 0 C 0.440 31 E -~02 67? 4 06 6 F-7 1 

0 . 20 75 4 5- 72 0.93762E *6*0 0 . 4 4 OJ l £- 02 ' o7? 4 066E -71 

* 0 ”. 20 766 E“*6 9 0 . 52956F-70 0.969375 oo'*" ~0.21252F-63 

(T.20V66e-69 0 7s2tf 56&—70 0^20180£f-69 ~~"o. 96937C 00 

0.19016 E -0 5 0.63G24F— 06 0.16112E-05 * 0.16946F-04 





AT TIME = 4000. 00 EKD CF PHASE - 9T CT A L 1 

STATE NO* STATE PPOG._ MCDE ,ND. MCC 

1 0.853037252 " 1 

2 0, 12021 0413 2 

~3 0. 002060714 3 

4 0. 000012227 _4 

5 ~~ 0. 00 001 <51 1 5 

6 0.000034441 

7 "" ~ 0. 000 01 <5638*" 

8 0. QO 0203 3 63 

9 0.000000000 

tO 0. 0) 4602657 


_T h E EXPECTED^ TUlt IN MODE I_FCR THI_S_ PHASE 


0 .0 

. 0,0 

0 .0 

0 .0 _ 

0 .0 

o.o 

0 .0 

. 0.0 

o .o 

0 .0 

0 .0 

„0 .0 

0 .0 

0 . 37 . 441 ^, 68 , 
0 .0 

.0 . 37441 E -68 
0 . 10000 E 00 
0 .0 
0 .0 

. 0,0 


0.42500E-07 0. 750 0CE-08 

C, 1000Q^-t3_ 

C.O 0.0 

C.50000E-07_ _ 

C.O 0.0 

0 .5098 48 - 0 6, 

~ 0.0 “ ” "o.o 

C.79 55 2E-07 

0.0 0.0 

0.79S52E-C7 

0.0 0.0 

C. 795526.-0 7 

0.0 0.0 

B 0 ,3110 7E- 0.6 

C.O 0.0 

8 0.3 1 1 0,7Er Q6_ . . - 

0 0.0 0.0 

0.0 _ 

C.O 0.0 

_ _ 0 .0 


0.15000E-06 


AT. TIME IN RUN_- 


3 5 999 ._9 9^. 


MOOS 1 


modi: 


M00F_3 = OtO 


„MOOE 4_= P. 01 

0.99 50 1 E 00 0.42288E-02 0.70563E-03 0.28378E-0S 

_ 0_t.6 9480 E-7 2 0.2914 6E.- ' 0.4 I 

0.0 C.99501E 00 0.0 0.0 

0,0 . „ 0,4987 5^-02 . 

0 .9 2 641 E— 6 5 0.13273^-67 0.88868E 00 0.54120E-0? 

0,13110 E.- 68 _ 0. 4 8 890L'-0 1 

0.8*874E-6O C. 1177206 3 C.201 99E-C9 0.99812001 

0 « 16 4 84 E— 6 9 0.797 4 80 0 2 _ 

0*328748-06 C.ll7??Oo8 0.20199E-69 0.51148F-72 

0 . 164840 69 . 0. 7974 PC - 02 

0.82 874 F- 66 0.11772069 0.20199E-69 0*btl48F-72 

0.16 484 E— 69 C ,79748002 „ . „ 

0 .36769 E— 6 3 0.7846 SO 66 0.I3338E-66 0.4 127 BE -69 

0,302950 67. C , 306 2^8- 0 l . — - _ - 

0.367bO£-f3 C .78465066 0.13338E-66 0.4127ME-69 

0 .36295 O 6 7 C . 3062 80 01 

0 .°9 50 1 E 00 0.422848-02 0.70556E-03 0.28374005 






L*ri*j 




0*0 


WHEN G IS 1. THE STA1C VECTOR IS 0 







>99 


STATER NO • 

~ 1 
? 


^ — <ru 00 4 iru~ - E 
STATE PRQH*^ 

0. 83923339B 

0* i_A0 9 18 6 1 2_ 

0. C02025468 

0*00001201 

0.000018700 

0* 00C033PE2_ 

~0. 00CCt 9302 

0. 00 Cl 99004_ 

0. OOOOCOOOO 
0.01 7538*321 


10 

_MCDE NO. 

I 

2 

3 


M c Dr: PROR. 

0.982 177436 - 

0 .0000€4659_ 

0 .000 219186*" 
0 .0 17S38521 


J HE EXPECTED T l ME IN MODE j_FCP_THI_S_ PHASE a 

1.0 ~ 0 . 4 2S0 OE— 07 O.?bOOCE-08 0.0 

l *0 0. lOOO^OEr I 3 , 

1.0 C * 0 0. 0 0.0 

),0 C . 500 0 CF— 0 7 


.0 c.o 

.0 0 . s 

.0 , ’’ ~»c.o 

.0 i , 0.7 

.0 c.o 

.0__ _ _ 0.7 

.0 0.0 

.0 C.7 

.0 * 0.0 

.37441 Er.6 8 C . 3 

.0 C.O 

•37441 E~ 68 0.2 

• 1 0 000 E 00 C.O 

.0 0.0 

.0 c.o 

.0 0.0 


c.o 

0.B0954E- 06_ 

X . 0 

0.79552E-07. 

C.O 

^0.7955 2E— J2 7_ 

0.0 

_C. 79 5 8 2£zJ>Z- 

0.0 

,C. 3! 1 0 7F— 0 b 

C .0 

0.2110 7E.~ 0 
C.O 


0. 1 5000E-06 


_4 2 62 .93^ 

0.0 


0.2292PE-04 


AT TIME TN PUN - 39*99.99 


MO DC 1 = 0.-9Q 


.mode: 2_j= 


„ MODE , _ 3 - 


MODE 4 s O.J02 

0.99501F 00 C.422Q8E-02 0.70563E-03 0.2Q378E-05 0.19020E-05 

0„* fc&A 8 0 E- 7,2, 0 « 29 lASfcAA. , 

0.0 C .9950 IF 00 0. 0 ‘0.0 0.0 

0.0 . . 0 . 4987 EE- 0? J- — 

0 *°264 t E-6E C. 13273C-67 0. 93860E OO 0.54120F-02 0.57472E-02 

0.10 1 10E-60 0 . 4089QE- 0 1 — 

0.82074^-tC 0.1177 2E— 68 0.20199E-69 O.990I2F-O1 O.4P022E 00 

0 » 164 8 4 F— 6 9 C • 7974 PC— 02 

0.82974C-60 0.11772C-68 0.201 99E-69 0.51148E-72 0.31397E00 

0 . lo484E-69, C.79748E-02 . , 

0 .82 074 E— 66 C.11772E-6G 0.201«9E-69 0. c ilt4RE-72 0.20724E-72 

0.t64*4E-99 „ C.797 4 8E-0 2 „ _ . „ 

~ 0 .3b76<>^- t3 0 . 704 6 5E*~ 6ft 0.13338E-66 O.41270E-69 0.20766E-69 

0 .3a JOEf- c>7» „ C „ 396? fE- 01 , 

0.3o?69f-<3 0.78465 r -,-66 0.13338E-66 O.41270F-69 0.20766F-69 

0 t 7 C.30(*P^-01 . _ 

0.09^01* 00 0.4?->H4F-0r> 0. 70 < VW)C-C‘3 0.20 574L-05 0.19016009 




0.63646E-06 0*161 150 05 0. 16949E-04 

0.0 „ 0.0 0.0 

29 00 OE- 02 0 .42099E-02 0. 44164E-01 

0.4S949E 00 0.44031 F— 02 0.24066E-71 

"(77773 6 5E~0 0 0 75 40 31 O 02^ 0. 24 066E-7 1 

6 • 98 762E~ 0 o” 0 .44031E-02 0.24066071 

0* S2R56E- 70 0.96937C 00 o72 1252068 

0.52856070 O.2O10OE-69 0.96937C 00 


0 .630240 06 


0.1611 20 0 5 


0. 1 6 94 £>*" — 0 4 



0. 1000 OE 01 


WHEN G IS It THE STATF VECTOR IS 0 


STATE 1 = 0.8373 


STATE 2 = 0 • 1 A 38 



43999,99 



4000, 00 END CF PH ASF - 11TCTAL T X M\ 
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Appendix Section 4 

Cost Model/ Analysis Computer Outputs 
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SHUTTLF 1 NTCRFACFS 


20010000. 

1997000. 

IV l R 

TRAINERS t SIMULATORS 


31 10 400. 

1 00000. 

r \ 9 

UK 1 7 

4 F XPFR ! M F NT S A G 0 


6000000. 

39000000. 

Cv ?0 

"ground station 


3251000. 

BOOOOO. 

21 

♦ NFrf COMPUTERS 


4550000. 

0.0 


LAUNCH OPERATIONS 




“22 

LV-T I T AN 


” — ’o.O 

22500000. 

23 

A LV- SHUTTLF 


0.0 

IOOOOOOO. 

24 

S-C SUPPORT 


0.0 

4950000. 

25 

★ FACILItTFS 


1347012. 

36202 6. 

~26 

* shuttle u»datf flight 


0 .0 

1 5000000. 

?T 

* EXFFPtMCNT IJPOATH 


o . 0 

39000000. 

28' 

*~G. S.F.C. Cr OTHER 


0.0 

60000000. 

29 

ORSfTAL OPERATIONS 





G D A CHARGFA0LF 


Oil 05520. 

66312656. 


“g*& A 


*10462607. ~ 

AM 2320. 


SUS TO T At 


9166A1 l 2. 

77124976. 


NON l“g~G A SUflVoTAL 


I41Q701 2. 

194061600. 


TOTAL 


105765120. 

27t9ftR4flO. 


OPERATIONS 




/ Hot 


R£ pro 


D(/ C/ 


*3000000. 


U 60909. 


1 01 60999. 


TOTAL 


COST OF AO0<L SHUTTLF REPAIR FLTS 
GRAND TOTAL _ 

‘no. "of r a i LunfesTi. • 

UPT I ME J YF AR S ) 

' UPT I Me RATI oV. . « • 


30791 4496. 
IBOOOOOOO. 
567914496. 


4?. 00 
10.50 
0.70“ 


r r ' 



PERCOM PROGRAM 


PROGRAM NO, 


shuttle sehfrulf or lay..__2.o_ 

TOTAL SYSTEM MTTF 1*0 

VAP. SUn SYS TF M SLOPF.... 1 *,?5_ 


SHUTTLE-MAINTAINED program 


RECURRING 


OPFRATtONS 


• « ♦ « 
| 

STRUCTURE 

20 l 50000 . 

3064021 6* 




r*v 

*T 

fnginffring 

ct Afil l f 7AT ! MN 

17500000. 

60062. 

2260 126. 
1617140. 




4 

THERMAL 

tj-C. PFCHANISMS 

21 20000. 
3520000. 

?9 109/1. 
2721461. 




6 

7 

elfctoic powrn ~ 

* PRIMARY OPTICS 

pftftR?. 

3300000. 

72917ft. 
AO 00 ft / ft . 





~"CDMM . 6 DATA HANDLING 

n»iC J ATI ES 

1 67060. 

1214. 

10M9A90. 
2 1662ft. 




10 

_ 1 1 
1 2 

1 1 

1 4 
1 5 

TEST 6 SUPPORT EQUIPMENT 

DD Df.ll A M MA WAEPMFMT 

4660540. 
?5 13000. 

20 / 0614 . 
71 19000. 

• 



"SYSTFM INTFGRATION 
nri l AM f | ITY 

944000. 
1 11600. 

P44A69R. 
t 1 1000. 


• 


QUALITY ACCEPTANCE 
TITAU TNTFRSTAGF 

1445220. 

602000. 

5020000. 

670000. 

' 



*16 
, . IV 

"* TITAU SHROUD 

cu tl T Tl r INTERFACES 

0.0 

209 10000 » 

*000000. 

199/000. 




"P - :: 

o n III • L L 111 ll*M r>v^t 7 

TRA INFOS G SIMULATORS 
♦ EXPERIMENTS AGO 

31 10400. 
SOOOOOO. 

1 00000. 
3 O0 00 0 0 0. 




2 1 

GROUND STATION 
* NEW CO M PUTERS 

3251000. 

4650000. 

800000. 

0.0 





LAUNCH OPFRATIONS 






2° 
2 1 

” * L V- T I TAN 

* LV- SHUTTLE 

0 . 0 ~ 
0.0’ 

P2500000. 
1 0000000 . 




pa" 

25 

26 
P 7 

** S-C SUPPORT 

* r ac i c i t i rs 

0.0 
13470 1 2. 

4950000. 

362A26. 




T ' rVVv 1 1 m 4 T * L * 

* SHUTTLE U^OATp FLIGHT 

* pyppPIMCNT UPDATE 

i 

! 

i 

0 o 

• « 

o o 

1 

1 5000000. 
19000000. 




r f 

p n 

" * * G.S.E.C ♦ ft OTHER 

0 .0 

^600 000 00. 
4 

^ „ 

* 


20 

hnniTAL OPFRATIONS 
G G A CUARGFAOLF 

ft! 1 06620. 

68112656. 

oooabbo. 





G G A 

1046?607. 

Aft 12129. 

“ ~ 1 l 60999. 




SURTOTAL _ 
NDN-G ft A 
TOTAL 
"*N0 G C A 


SURTOTAL 


915601 I 2. 
14 1070 J 2.“ 
105765120. 


771 24976. _ 
‘|94ft636A0/ 
27 1 90R4MO •” 


CHARGE 


TOTAL 


cost nr add • l shuttle repair flts 

OR A NO TOTAL 

NO. OF FA ILURFS. T " 31.60 

UPTIME B . 40 

UPTTMF RATIO.. 0*56 


l 01 60000. 

38 70 14406. 
1 37O90052. 
52 SO I 4 360. 





PGRCOM PROGRAM 
PROGRAM NO* 5 


SMUTTLF SCHEDULE OF I. A Y * * _ ? « * 

TOTAL SYSTEM MTT P «••»««• 1*0 

VA U fm GUOnvGT*- M^t,nr>P f , , f I ,25 


SHUTTCS-MAt NT Af NED PROGRAM 

<1 SRACrCRAI-T )-NOT OPTIMI7EO . 

1 _ STRUCTURE 

? " rrir.l MAPPING 

1 STAOILI /AT ION 

A * THERMAL 

5 S-C MECHANISMS^ 

6 ~ ELECTRIC POWER 

7 <f PR T MARY OPTICS 

8 COMM. G DATA HANDLING 

Q PNEUMATICS _ 

'lO TP ST G MIPf’ORT F OU l PMENT 

I \ PROGRAM MANAGEMENT __ 

\z SYSTEM integration 

_1 1 PEL I AO H I TY 

”*14 DUALITY acceptance 

1 «5 TITAN INTERSTAGE 

1 6 * TITAN SUM nun 

17 SHUTTLE INTERFACES 

ID TM A INFRS G SIMULATORS 

IQ E XPER I Mr NT S A G_j3 _ 

29 GROUND STATION 

? I * _ NEW COMPUTERS 

^LAUNCH OPERATIONS 

“‘?2 * LV-TETAN 

2 3 » LV-SHUT TLC 

“ 24 " S-C SUPPnRT 

25 * FACILITIES 

26 * SHUTTLE UPDATE FLIGHT 

* EXPERT MFNT UPD A TF 

♦“g*s*f.c. G other 

ORO V T AL Q°F RAT ! ONS 
G G A CHARGCARLF _ 

~‘g g a 

SUn TOTAL _ 

NPN-G g A SUBTOTAL 

TOTAL _ 

t NO G G A "CHARGE 

c 6s t’ Tif^aSo « l“sh uttlf~ rfpa ir-flt s 

GRAND TOTAL 

NO* OF V A l LURES* ♦ • • 30*55 

UPT T ME < YE ARS )_* • * * * 7 • 64 

UPTIME RATIO •*« • *"••• 0*51 


NON-RECURR tNG RECURRING 


201 Sn 0 0 0* 

306V>'>1 6 

17500000. 

2 2 S Q 1 2 6 

60H62. 

1617140, 

2120000. 

29109/1 , 

3520000. 

272 1 4 M 3 

?nn<) 2. 

729176 

_ 3300000* 

_M0 0 0 678 

1 67969* 

10B9MD0 

1214. 

235626 

4669540* 

2070634 


_2533000, . 
944000. 

t 1 1600. . 

1 4 4 0 ? ? 0 * 
582000. 

0 . 0 

JJ09 10000* „ 
~ 31 10400* 

50 00 00 0 • , 

'3251000. 

4550000* 


0 .0 

0 .0^ 

0 *0 
134701 2* 

0 .0 
0.0^ 
0 *0~ 


SI 1 05520. _ 

10462607. 
_9I6661 1 ?•_ 
1419701?." 
105765120* 


_71 1 ROOD* _ 
" 2446696. 

I 13*00* _ 
5020000. 

6 70 00 0. 

I OOOOOO* 
_t9D/000* 
l 00000. 
^39000000. - 

dooooo. 

0.0 


22500000. 

l 000O000. 

Aosnoon. 
36'>6?6* 
~ 15000000* 
39000000. 
60000000. 


_ 6R312656* 
8612329* 
771 ?4976._ 
~t94R636flO.” 
271966480* 





101 60999. 


38 79 l 4 4 96 * 
122727200* 
51 0641664. 



PERCOM PROGRAM 
" PROGRAmVoT 6 



SHUTTLE SCHEOULG DELAY* • 3*0 

"TOTAL SYSTFM M T f F * ** * 0 

VAR* SUR S YS TF M S L 0°C • 


SHUTTLE-MAINTAINED PROGRAM 

(3 SPACECRAFT ) -NOT OPTIMI7EO NON- RFC UR R TNG 


RECURRING 


OPERATIONS 


P 

or 


i _ 

i 
" A 
5 
A 

7 _ 

h “ 

9 

10" 
1 1 
>2 
1 3_ 
1 A 
t 5 
’if 
17 
' 10 
i <r 
2d~ 


structure 

CNGT N^FRT NG 

STAOl L I /AT 1 ON_ 

"thfrmm 

S-C MECHANISMS 

n L F C T R I C POWER 

PRIMARY OPTICS 

“comm, c DATA HANDLING 

PNrUMATtCS 

TEST C SUPPORT EQUIPMENT 

PROGRAM MAMA GO MONT 

SYSTEM INTEGRA T ! ON 
rpliahility 


20150000* 
~\ 7S00000. 
60 0/*?* 
2120000* 
3520000* 
POOR 2 • 

3300000. _ 

t 67R69 . ” 
1214. 

253 3 000. 

944000 * 


3064921 6. . 
2250126* 
1617140* 
2010971, 

272140 1* 
7291 /O. 
_ 8000978. 

* 1 009090 • 
236620* 
20706 14 * 

71 19000. 

>449690. 

1 3 1000. 


QUAl I TY ACCEPTANCE 

TITAN INTFRSTAGF 

TITAN SHROUD 

SHUTTLE INTERFACES " 

TRAINERS C SIMULATORS 

EXPFP I MP NTS A C JB_ 

GROUND STATION 
NEW COMPUTERS 


LAUNCH OPERATIONS 

?2 LV-T1 TAN 

2 3 LV- SHUT TLF^ 

24 ~ S-C SUPPORT 

25 * FACILITIES 

26 ~ * SHUTTLE UPDATE FLIGHT 

27 * EXPERIMENT UPDATE 

*28 + G*S*F*C. G OTHER 


29 


GROT* TAL’^OP^RAMONS 

GCA CHARGFAHLE 

GCA 

SIJRTOTAL 

~NON- G C A SUBTOTAL 

TOTAL 

♦ NO GCA CHARGE 


”l 4 4 5 2 2 0 . 

5820 000 * 

sn?ooo. 

670000. 

0 . 0 

1 000000. 

20910000. 

1 997000. 

31 10400. 

1 00000. 

5000000. 

39000000. 

3251000. 

800000. 

45SOOOO. 

0 .0 

0.0 

22600000* 

0*0 

1 OOOOOOO. 

0 .0 

4950000* 

13470 1 2* 

362826. 

0.0 

” 1 5 0000 0 0 . 

0 .0 

39000000. 

0.0 

60Q00000. 

8 1 t 05520, 

6831 2656. 

10462607. 

8912329. 

915681 1 2* 

771 24976. 

14197012." 

194863680. 

10S765120. 

271999480* 


TOTAL 


COST OF ADD • L~* SHUTTLE REPA!R>LTS 
GRAND TOTAL 

"no. nr r a i lurfs* » • • 


UPTIME ( YEARS) . . 
“UPTIME RATIO. . ***** 


"20 *00 
_ 7.00 
>*47 


9000000. 
‘ t 1 60999. 

1 0! 60099* 


387914496* 

1 1 ooooooo. 

49791 436B. 



PEPCOM PROGRAM 


PROGRAM NO# 7 


wuTTi r scurnwi r nri.AV«. 6.0 „ 
TOTAI SYMI M MTU. 1*0 
VAr*, MJIKf lt i 0 C ♦ 2D 


SHUTTLF-MAIMTAINFO PROGRAM 
<1 SPACFCRArn-HOr OPT fM I 7E0 _ 


NON-RFCURRING 


RFC UR RING 


___ structure 

’fngi nf*roi mc. 

ST AO f f, F / A r l On " _ _ _ 

THERMAL 

__ S-C MF OMAN f SMS 

ELECTRIC onWFP 

* pruMARY n^nrs^ 

""comm, £ DATA HANDLING 

PNFUMATJ CS m _ 

Tf ST C SUPPORT rOUlPMFNT^ 

PROGRAM MANAGEMENT 

SYSTFM INTFGRAT10N 
PFLIAOTITTY 

"quality acceptance 

TITAN ! NTpRSTAGC 

♦"titan SHROUD 

SHUTTLE INTFRFACFS 

TRAINERS £ SIMULATORS 

Jc_CXf> r RI MfNTS A £ _ R 

GROUND STATION 

♦ NFW COMRiJTFPS __ 


PO \ S0000* 

i 7sonnoo* 
60002. 
21 20000. 

_ 3S2QO00. 

20002. 

_*noooof>* 

1 67060. 
\? 14. 
466OS40. 
_2S13000. 
Q44000. 

in *oo. . 

1 4 A c PPO « 

SP2000. 

0.0 

?0O 10000. 

31 10400. 
_soooooo * 
32S1000. 
45SOOOO. 


1064071 6 * , 
2?S01 76. 

1 6 1 7 t 4 0 « 
20 10071 * 

_ ? 771 4S1. 

770170. 
^ 00000 76. , 
^ 1 OMOMOO. 
21G620. 
20 70614 . 

7 1 I'lOOO. 

2440600. 

llinoo. 

SO 20000* 

6 700PO. 
lOGOOOO. 
_ 104 7000. , 

f ooooo. 

J1QOOOOOO. _ 
600000. 

0 .0 


launch nnrPATioNS 

?P “ % LV-T1 TAN 

21 ♦ LV-SHUTTLE 

Ph S-C SUPPORT 

25 * FAC1L1 TITS 

26 ♦ SHUTTLE UPDATE FLIGHT 

27 _♦ EXPERT MCNT .UPDATE : 

20 ~ ♦ G.S*F.C. £ OTH p R 


0*0 

1347012. 

0.0 

0.0 

0.0 


77*5000 00* 
^10000000* , 
4 OS0 0 0 0, 
.162 R 26. 

1 SOOOOOO* 
^30000000 «_ 
60000000* 


HPDITAL OPERATIONS 
G £ A CHARGE Ante 
G £ A 

SUBTOTAL _ 

“nON-G £ A SUBTOTAL 

TOTAL 

"♦NO cf £ A CHARGE ~ 


Ft 1 OSS 20 . 
10462607. 
0 l 566 l 12. 
1 4197012. 
10S765120. 


^ 681126S6. 
*012520. 
77124076. 
~tR4R616B0. 
271DRF4R0* 


COST OF AOf) 1 L SHUTTLE REPAIR ELTS 

granq TOTAL _ 

NO. OF FAILURES.''. iT 16.67" 

UP T IMF (YrARS)...*. 4*67 

UPTIME RATIO...*..* 0.31 



1S7P1 4496 
61333200 
4S124761 6 


SHUTTLr SCHFDULF DFLAY. • 1 2.0 

TOTAL SYS TPM MTTf' # 3*0 

VAR . SUBSYSTFM^SLOPE.. . * 1 *?5 


SHUTTLE — M A I NT A I MFO PPOGPAM 
(3 SPACECRAFT 1-N0T OPTIMIZED 


1 srnur T l )°F 

2 ENGINEERING 

3 ST AniL I PAT I ON _ 

4 THERMAL 

5 S-C Mr CHAN t SMS 

"6 ELECTRIC POWER 

7 * PRIMARY OPTICS 

“s cn *M. G DATA HANDLING 

9 PNF t|MA T I CS 

|0 Tf“ST & SUPPORT EQUIPMENT 


! 1 PROGRAM MANAGEMENT 

IP SYSTEM INTFGRATION 

n RELIABILITY 

“l4 DUALITY acceptance 

is TITAN INTERSTAGF 

1 ft * TITAN SHROUD 

17 SHUTTLE I M T r RF ACTS 

10 ‘ T R A 1 NF ”> S C SIMULATORS 

IQ * EXPERIMENTS A G B 

20 GROUND STATION 

pi * nt w computers 


LAUNCH OPFRATIONS 

pp ~ * LV-TI TAN 

pi LV-SHUTTLE 

' 3 A r ” S-C SUPPORT 

?S * FACILITTFS 

26 * SHUTTLF UPDATE F L I GMT 

pi * EXPERIMENT UPDATE^ 

~28 “* G.S.T.C. G flTHFR 


PO ‘ ORBITAL OPERATIONS 

G G A CM ARGr ARLF_ _ 

G G A 

SUBTOTAL _ _ 

NON-G G A SUBTOTAL 

TOTAL „ 

♦ NO G G A ‘CHARGE 

COST OF ADO 1 L SHUTTLE REPAIR F! 


GRAND TOTAL 

NO* OF FAILURES^* • 11*20 

UPT I MF ( YEARS > *«»• » 2# BO 

UPT I mf” RATIO. V..#.* 0.10 


LO* 


PERCOM PROGRAM 
PROGRAM NO. 0 


NON-RFCURR ING 


RFCURRING 


OPERATIONS^ 


20 ! soono. 

17500000 . 
6066 ?* 
21 POOOO . 
36 POO 00 * 
26692 . 
^ 3300000 . 
l 67 FI 69 . 

1 2 1 4 • 
4660640 . 
2533000 . 
044000 . 

_ 111 60 0 .^ 
1445220 . 

562000 . 

0*0 

_ 209 10000 
31 10400 ." 

5000000 * . 

3251000 . 

4650000 . 


10640? ! 6. 
?? 5 01 ? 6 . 
1617140* 
291 0071 . 
2721 46 1* 
720178. 

^ 6000 676 *_ 
I 060600 * 

? J6626. 
2070634* 

71 10000. 

2446606. 
13 1600 * ^ 
*820000. 

6 70000. , 
iOOOOOO. 

^ 1007000 . 
100000 . 
_30COOOOO . . 
800000* 
o.o 


0 .0 
0 . 0 . 
0.0 
1 34701 2 . 

0 .0 
0.0 
0.0 ‘ 


22600000. 

tooooooo. 

4060000. 
162826. 
15000000. 
300 0 0 0 0 0 . 
60000000. 


8M 05520. 
10462607. 

9 1568 112 . 

14107012. 

105765120. 


66312656. 

6612320 . 
771 24976. 
~ 194063660. 
271968460. 


9000000. 


I 1 60999. 


I 01 60999. 


367914496. 

25999984 • 
4139 14368. 



_ SHUTTLC SCHEOULC^DELAY, , _24,0_ 

total SYSTEM MTTE 3,0 

van, _ sus system _svopE f , 1 f ?$ 


SHUTTLC-MAINTAINED PROGRAM 
<1 S°ACPrQAPT)-NOT DPT ( MI 7E0 


NON-RECURR TNG 


S TPUCTU?«r 

ENCI NEE* TNG 

STABILIZATION 

THERMAL 

S-C Mr cm AN I sms 

~ELEC TRIG POWER ~ 

PRIMARY OPTICS 

Vo MM . c data handling 
PNroMAtr cs 

test r, support equipment* 

PROGRAM MANAGEMENT 

SYSTEM INTEGRATION 

n F L i ability 

quality acceptance 

_T I TAN INTERSTAGE. 

TITAN SHROUD 

SHUTTLE INTFPFACFS 

rnM»icr»$ s simulators 

CXPrPI Mr NT s A _£_J3 

GROUND STATION 
NSW COMPUTERS 


_ 20 I SOOOO. , 
1 75000 0 0 • 
GO «62. 
2120000. 

3S 200 0 0 , 

2000 ?* 

3100000, 

167464 , 
1214 , 
4660640. 
_?S 3300 0 « 
944000, 
__ 1 1 l GOO* , 
144S220 , 
__ SS? 000. 

0.0 

J>0410000. . 

31 I 0400 . 
_ 5000000 .„ 
3251000. 
4560000. 


^LAUNCH opera TTUNS 

A LV- TITAN 

j* _ L V- SHUTTLE 

S-C SUPPORT 

* rAC I L! TIES 

"* SHUTTLE UPDATE V LIGHT 

* EXPERIMENT UPDATE 

* C.S.F.C, G OTHER 


0 *0 
! 3470 12. 
0 .0 

. 0.0 

~ 0 ♦ 0 


OROITAL OPERATIONS 

G r, A CHARGE A OLE 

G G A 

SUBTOTAL 

NONf- G fc A* SUV TOTAL 
total 

♦NO G S A CHARGE 


_ Qi I 05520, 
“ 10462607, 
__ 9 | 56 M 1 2 , 
14 1970 12, 
105765120, 


COST he" AOO»L shuttle^ PEP A j R~F LT S 


GRAND TOTAL 

NO, QE~ T A ! LURE S • • VV 6.22 

UPT 1 ME ( YFARSJjj •• , . 1 .56 

UPTIME QATlii.W. .i 0,10 


RAM 





SHUTTLE SCHEDULE OFLAY**^ 
TOTAL SYSTEM MT TE «««••»* 

v a r « s uR s_ys t e m sl o^r • ■_ 


SHUTTLE” MM NT AIMED PROGRAM 
(3 SPACECRAFT > -NOT OPTIMI7ED 


STRUCTURE 

FMG 1 NCFR I NG 

STAR f L I 7 A T T ON 

THERMAL 

S~c MECHANISMS 

FL C CTM ! C PM rfPR 

PR * MARY 0° TfCS 

"comm, r/nATA HANDLING 

PM<= ijm/VTI CG 

'~TFST f, SUPPORT EQUIPMENT 

PROGRAM MANAGEMENT, 

SYSTEM INTEGRATION 

R E L I A n II ITY „ 

QUALITY ACCEPTANCE 

TITAN 1 NTT PST AGF 

TITAN SHROUD 

SHUTTLE INTCRFACFS 

TRAINERS & SIMULATORS 

, F x»r RIME NTS A & O 

GROUND STATION 
► HFW COMPUTERS^ 


LAUNCH OPERATIONS 

* IV-TTTAN 

* LV-SHUTTIF „ 

~~ s-c SUPPORT 

* FACIL1 TIFS 

'♦SHUTTLE UPDATE FLIGHT 

* experiment update 

* G ♦ $ ♦ F ♦ C* 0 OTHER 


nmiTAl. OPERATIONS 

G C A CHARGEAHLF 

~G C A 

SUOTOTAL _ 

**NON-G & A SUBTOTAL 

TOTAL 

nO G & A CHARGE 


'cost OF ADO’L~SHUTTLE REPAIR Ft 

GRAND TOTAL 

" NO# OF F AILURCS**** * 2S*05 

UPTIME ( YEARS) •• 

UPTIME RATIO******* 0*flA 





PFFCOM PROGRAM 
PROGRAM NO • 1 1 


SHUTTLE SCHEDULE OFLAYt * __ t »0 _ 
TOTAL SYSTEM MTTF. ...... 6*0 

.VAR ♦ ^SUOSYST^MjiLQPE# » t « 1 * 25 . 


SHUTTLE- MA I NTAT UTD PROGRAM 
< ** SPACECRAFT )-NOT OPTIMIZCD 


_NHN-nFCUPP TNG 


. HFCUOO ! NO 


structure 

ENGINEER TNG 
ST AM J 1. 1 7 A T t ON 
TMFRM'VL 

S-C MECHANISMS 

’ EtrcTRf C POWER 

j*_poimary n n r i cs 

c n M M « r, DATA handling 

PNEUMATICS 

TFSr r, SUPPORT EQUIPMENT 

PROGRAM MAMAGFM^NT^ 

SYSTCM INTEGRATION 

R^L! Anil 1 TV 

DUAL J r Y ACCEPT ANCC 
TITAN INTr«STAGF_. 

* TITAN SHROUD 

shuttle iNTrnrAces 

TRMNrtJS f, SIMULATORS 

_* FvprRT nr nr s, A ft__B 

GROUND STATION 

* New COMPUTERS 


?0 I 50000.. 
1 7500000. 
Pi l TOR* 
21 ?0000. 
3520000. 

__3onoooo* , 

502036. 
APIS* 
4**0GA 0 . 

_?S3 1000* . 
944000 * 

1 U ftOrt. , 

IA4S??0. 
„ 502000. 

0.0 

_?o<n oooo. . 

31 I 0400. 
_soooonr>* 
3251000. 
4550000. 


JOAA'I? 1 ft , 
2250126. 
5614659. 
P9I0O7U 
27/1 ART. 
P531092. 
_ no oonyn. 
3704069. 
innno?, 

PO 70K1A 9 

_ 7 1 10000. . 
2440690. 

_ i naoo, , 
snpoooo. 
670000. 
i oooooo. 

I 007000. 

\ 00000. 
_39000000._ 

nooaoo • 
o.o 


LAUNCH OPERATIONS 

* LV-TtTAN 

_♦ LV- SHUT TLS 

S-C SUPPORT 

* _ F AC !L! T TCS 

♦SHUTTLE UPDATE FLIGHT 

* FXPFRfMFNT UPDATE 

" G.S.F.C. & OTHER 


0.0 

- 0 ■ 0_ 

0.0 

_13470!2. 

0.0 

0.0 

’’ b.o" 


??snoooo. 

! 0000000.. 
49500 0 0." 
362026. 

tsoooooo. 

t 39000000. 
^OOOOOOO. 


HRMITAL OPERATIONS 
A CHARGE AHLF 


G ft A CHA 
G & A 
SUP TOTAL 
NON-G ft A 
jrnTAt 

♦ NO c” ft A 


SUBTOTAL 


CHARGE 


_ fll 74*37*. 

10545140. 
_ 9??90St 2* 
*IM 970 l ? •" 
106407620. 


77 moil ?. 
99m? 1 7. 
^ 07 I7FS29. 
'~194H636nO. 
2B273M60. 


COST nr ADD • L SHUTTLE REPAIR FLTS 

GI7AN0 TOTAL _ 

NO. OF FAILURE Si 1TI 24.00" 

UPT t ( Yr A9 SJ • .. . . I 2 .CO 

“uptime rati o. 7..V.\ o .no 


TOTAL 


Q » 


OPERATIONS 



390004352 

90000000 

4000R42PA 


PFRCDM PROGRAM 


PROGRAM NO# I? 


shuttlf schcoulf nrLAy. ♦ i.s 

TOTAL SYSTF M M T T F 6*0 

VAR* _SUri5 YSTEM^SLOPF. * * . 1.25 


SHUTTl F-MAI MTA \ NFD PROGRAM 

(3 SPACE C^AFTl-NOT OPTJMI7FO N ON-RrCURR I NG * RfCVnn !NG _ OPERATIONS 



i 


STRUCTURE 

20150000. 

30649216# 


2 


TNG I N r CR 1NG 

17500000. 

2250126# 


3 


STA8ILI7ATI ON 

2 t l 309. 

5614659. 


4 


THTR MAL 

21 20000 . 

291 09 M . 


5 


S-C MFTHANISMS 

3520000. 

2721 4/11, 


6 


FLCCTP1C POwFR 

1 00112. 

25 It 6*V. 


7 

* 

pr t MApy' op r?r s 

3 100000. 

0000876. 


~ f\ 


COMM, r, DATA HANOI. TNG 

5 828 16. 

3784059. 


9 


PNFUMAT I C5 

4215. 

818092. 


10 


TF ST C SIJPPOPT EQUIPMENT 

4669540. 

20 706 14. 


1 1 


PROGRAM MANAGFMFNT 

25 1 300 0 • 

71 1 9000. 


t 7 


SVSTFM I NTFGRAT J OM 

944000. 

( 2448698. 


\ 3 


R^Ll AOIL 1 T Y 

111600. 

t 31800. 


\ 4 


’quality accfptancf 

1 44SppO. 

5820000 . 


15 


TITAN INTERSTAGF 

502000. 

670000. 


16 

* 

TITAN SHROUO 

0.0 

1 OOOOOO. 


I 7 


SHUTTir INTFRFACFS 

?ORioono. 

1997000. 


1 9 


TRA1NFPS £ SIMULATORS 

3IIMOO. 

100000. 


! 9 

* 

cypcrimfnts a g n 

<3000000. 

39000000. 

!t 

20 


’ground station 

3251000. 

800000. 


? 1 

* 

NFW COMPUTFPS 

4550000. 

0.0 



LAUNCH OPERATIONS 




' Z? 

A 

LV- TITAN 

0.0 

~ 32500000. 


23 

* 

LV- SHUTTLE 

0 .0 

1 ooooooo. 


24 


S-C SUPPORT 

0.0 

4950000. 


25 


FACILITIES 

v 1147012. 

162826. 


26 

♦ 

SHUTTLE? UPDATE FLIGHT 

0.0 

15000000. 


27 

* 

EXOFRIM^NT UPDATE 

0 .0 

39000000. 

r~ 

>8 

~ * 

G.S.F.C. C OTHFR 

0.0 

60000000. 




>q ’oroi tal^ope: rat ions 

GCA CHARGFAnLF 

'g“c a 

__ SU9 TOTAL ^ _ 

NHN-a 6 A~ SUBTOTAL 

TOTAL 

♦ NO G C /TcHARGF" 

COST OF AOO'L SHUTTLE "rFPA f n'>LT$ 

GRAND TOTAL 

NO. OF F A l LURE S * . • • *22# AO 

UPTIMF (YF APS >...♦# 11 #20 

UPTIME RATIO# 0 • 75 


81745376.^ 77189112# 

~ 10545149# ~ 9953217. 

02290512 . 87372528 . 

*1410701 2#~ ' ~1948636R0. 

1 Oft 4 ft 7520# 20223*1*0. 

TOTAL 


9000000. 


1 I *0999. 


! 01 *0999. 

_ 398884352. 
8 l 999968 • 
4R0B04224. 



SHUTTLF_SCHFOULF_OEUAY 4 * . * 0 — 

TOTAL SYSTCM 6*0 

VAO.^U^YST-M^nPP, t Kt \ 


*_•_• •.*_* • *J L! 


SHUTTLE - MA I NT A l NFO PROGRAM 
(3 SPACFCRAFO-NOT OPTIMIZED 


1 STRUCTURE 

, 2 FNGt NETTING 

3 ST AH I L I 7 AT ION 

4 THERMAL 

5 ft-C WFCHANtSMS - 

ft" ELECTRIC PHWFR 

7 * PRIMARY OPTICS 

8 COMM. ft DATA HANDLING 

q PNE U M A T I CS _ _ . . 

I q T^GT C SUPPORT rOUlPMENT 

1 1 PROGRAM MANAGE MCNT 

~ l? SYSTEM t NTFGRATf ON 

t 3 P F L I A H IL ! TY — 

~14 OUAMTY ACCEPTANCE 

IS TITAN INTCOSTAGC - 

1ft” i TITAN SHROUD 

17 SHUTTLE INTERFACES 

~lft ” TRAINERS C SIMULATORS 

j o F X P FP I MF N T S _ A _G 0 _ — 

20 GROUND STATION 

N*W COMPUTERS^ 

L AUNCH OPFRATIONS 

“>? * lv-titan 

2 ♦ LV-SHUTTLF 

~“ ? A " S-C SUPPORT 

?S * FACILITIFS 1 — 

j>ft SHUTTLE UROATF FLIGHT 

27 * EXPFPtMENT UPDATE 

2 f\ * C» * S « P • C • C- OTHpR 


” ORO I T Al. OPCRAT l ONS 

GCA rHARGFABLF 

GCA 

SUBTOTAL ^ . _ 

~NON-G ft A SUBTOTAL 

_TOTAL 

♦NO GCA CHARGE 


COST OF ADD • L SHUTTLE RFPAtR FLTS 

GRAND TOTAL „ 

‘ NO. OF FAILURES. 2I#00 

UPTIMF | YF AR S ) . * • • • l0 * S0 - 

"UPTIME RATIO.... 0.70 






J 


PfiPCOM PROGRAM 
PROGRAM NO* I A 


SHUTTLE SCHEDULE HCLAY.. _ 

'total SYSTEM MTTF ft *° 

VAR • SUHSYSTFM SL OPJ^. * « ♦ * • J>5 _ 


SHUTTLF-MA INTAINTD PROGRAM 

SPACECRAFT ) -NOT 0 PTlMT 7 ED w 


NON-PECUPP TNG _ _ ^ _ PFCUPPfNG 






»•<••*** 1 




OPFH A T f ONS_ _ 




l _ 

? ~ 
1 
A 
5 

~ 6 ~' 
_ 7 _ 
ft * 
P 

1 0 
1 1 _ 
1?” 
I 

l 4~ 
1 5 
t A 
17 
lft* 
1 0_ 
~2 0*~ 
?! 


STPUC TURF _ 

ENGINEERING ’ 

ST A<T t L f 7 AT TON 

TlirPMAL 

S~C MECHANISMS _ 

ELECTRIC POWFP 

PRIMARY 0°TICS 

C DATA HANDLING 
pneumatics _ . . 

jr ST e. SUPPORT EQUIPMENT 

PROGRAM MANAGFMFNT 

^SYSTEM 1 NT FOR A T I ON 

RELIABILITY 

^QUALITY AC CF p T ANCF 

TITAN INTERSTAGE 

i TITAN SHROUD 

shuttlf intfrfacfs 

TPAINERS C SIMULATORS 

t EXPERIMENTS A f, R . 

*" GROUND STATION 
t NFW COMPUTERS 


LAUNCH OPERATIONS 

??"~* LV-TITAN 

* LV- SHUTTLE _ 

’p4 S-C SUPPORT 

2 S * OAF ILI T IES 

* SHUTTLF UPDATE flight 


?7 * EXPERIMENT UPDATE 

ps ♦ f» • S » P • c • S OTHER 


29 


?0 \ 50000- 
‘ 1 75 00 000 • 
211300. 
?! ? 0000 . 
3520000. 
100112. 

3100000. 

5R2ft 16. 
4 215. 
4669540. 

2533000. 

944000. 
111600, 
1445220. 
_ s ft? 00 0 . 

0.0 

200 10000. 

” 31 10400. 
_ 5000000. 
3251 00 0 • 

4 5 50000. 


10649 ? t 6 . 

? ?50 126. 
5614659. 
?9 1 097 1 . 

? 7 2 1 Aft 1. 

?5 11 6ft?. 

noo n ft 7 ft. 

*376*059. 
ft 111002. 
?0 70 614. 
7110000# 
24 4 06 90# 

1 TlftOO. 

5 ft 20000# 
670000. 

\ oonooo. 

_ 1997000. 
100000 . 
^ 390 0 0 0 0 0. 
ft 00000# 
0 .O 



0 .0 
0.0 , 
0.0 
1 1 4 70 t 2 • 

0 .0 
0 .0 
0.0~ 


2?500000 . 
10000000. 
4950000. 
162526# 
15000000. 

19000000 . 

‘ 60000000 . 


orbital" operations 

G f, A CHARGE AHLF 

~G 6 A 

SUR TOTAL # , _ _ 

* NON— G C A SUBTOTAL 

TOTAL m 

♦NO G 6 A CHARGE 

~C OS T* OF “ADO • L SHuffLe'»EPAfp“FLfs“ 

GRAND TOTAL 

NO# OF FA ILURCS#*## • I9.7f> 

UPT I ME ( YEAR S > ..m. g .* 03 — 

"^UPTIME RATI 0 •* • • V* • • • 0 #66 


ft T74 5 376 ♦ 
" “105451 49. 

92290512. 

“l 4 l 97 0 1 2. 
106457520# 


77 1ft91l 2. 

99A1217. 
07 172520#^ 
**1 94 86 16ft 0 • 

?H??16160. 


9000000# 
1 l 60999. 


1 0! 60999. 


TOTAL 


39ftft B4 352 • 
6ftft? 1456# 
46770764ft* 



PERCOM PROGRAM 
PROGRAM NO. I 5 


SHUTTLE 5CHF0ULE_r>rLAY. 1*0 

TOTAL SYSTEM MTTF. • 6. 0 

VAR „_SU*3 SYS TE M _Sl, OPf . . t .25 


SHUTTLE-MAT NTM NM-0 PROGRAM 
( 3 SPACFC" AFT 1-90T OPTIMIZED^ 


NON-RFCURP I N 6 


RECURRING 


^STRUCTURE 

"VnGI NEER I NG 

5TABI L J Z AT t ON 

THERMAL 

S-C M r CM A N I SMS _ 

FLFCTRIC POWER ^ 

PRIMARY OPTICS 

COMM. C OATA MANGLING 
PNEUMATICS ( _ j 

TEST C SUPPORT r OU I PMFNT 

PROGRAM MANAGEMENT 

~SYSTFM INTEGRATION 

_PFt IABILI TY_ 

OUALITY ATCrPTANCF 

TITAN INTFPSTAGF^ 

titan* SHROUD 

SHUTTLE INTERFACES 

TWA I Nf'fl S G- SIMULATORS 

EXPERIMENTS A__£__R 

GROUND STATION 
NEW COMPUTERS __ 


_ 2 0 1 50000 « 

30649216 

1 7500 0 0 0. 

2250126 

2 1 1 109* 

5614659 

21 20000 . 

2910971 

_ 3520000 , ^ 

2721401 

1 0031 2. 

2531652 

3 100000# 

_ 90009/9 

5821136. 

3704059 

APIS. _ 

0IH092 

4660540. 

20 , r n6 4 4 

2533000. 

_ 71 19000 

944000. 

?A 4 0695 

t l ! 600. 

_ l 3 1600 

1 445220 . 

50*70000 

__ 5 0200 0. 

6 70000 

0.0 ~ 

1000000 

,,.20910000. 

. 1 997000 

31 10400. 

100000 

5000000 . 

J90 OOOOO 

3251 000. 

nooooo 

4550000. 

0 ♦ 1 


LAUNCH OPERATIONS 

2~ * LV-TITAN 

? 3 * LV- SHUTTLE 

?a ~ S-c support" 

?s ♦ facili r ifs 

?6 * SHUTTLE UPDATE FLIGHT 

?7 * E XPCR t M r NT UPDATE 

20 * G* S.F.C* C OTHFR 

~>9 ‘ ORB f TA L 6 PER A 7l o"nS 

G f, A CHARGEABLE 

G & A " 

SUBTOTAL 

NON-G & A ’SUBTOTAL 

TOTAL 

“*NO G & A CHARGE 

cost or ADO* L~ SHUTTLE REPAIR FLTS 

_ GRAND TOTAL 

NO. nr FAILURES,.** 18.67 

IJPT I Mr^ ( VFARS) . . * . • 0*13 

"" UP T I Mp * fi A T I O r* • V # * * 0.62 


0.0 

0.0 

0 .0 
1 1470 1 ?• 
0,0 
0.0 
’o.o’ 


*1745376. 
“"t06451 49. 

0 2290 5 1 2 * 

14197012. ' 
106487520. 


22500000. 

_ \ ooooooo. 

4050000. 

15000000. 

39000000. 

60000000. 


_ 773893 I 2 , 
9053217, 
6 7 3 7252 B, 
94 D 63650 , 
242236160 , 


TOTAL 


OPCnATtONS 



398864352 
633332B0 
4 6?? 174 72 



PE PC DM PROGRAM 

~pr ogham no * 16 


^HtjTTLF SCHEDULE DELAY. #_ 6. 0_ 

TOTAL SYGTI“M MTYE T. 6.0 

VAP *_SU3S YS Tf M 6 l_ H PE , , , . 1 *?5 


SHUTTL5-MMMTA1NPI) program 
n qpAr^r pact t i -not opttmi 7 f n 

non-pecupring 

RFCURR INC. 

OPFRATI QMS 

• 

4 * 4 < 
* 

S TPUCTUOF; 

?oi soooo. 

306492 [ r>. 



V K 

\ • 

* 

1 

~ ’engt NrrniNf? 
STAO T L ! 7 AT ION 

1 7500000. 
21 1 100* 

2250 1 26. 
5614650. 

f •• , 


A 

5 

THERMAL 

S-C MECHANISMS 

' ' '21 20000. 
3520000. 

2010071* 

272140*1. 


- 

6 

7 

- l.CC TR I C POWER 
* PRIMARY OPTICS 

icon?# 

3 10000 0 . 

25316*2. 
*000575 . 


- . * 

R 

9 

COMM, f, DATA HANDLING 
PMCUMA T I CS 

50?0 36. 
API 1 !. 

37*4050* 

51*092. 



10 

t 1 

TEST c SUPPORT EQUIPMENT 
PROGRAM management 

4669540. 

2533000* 

2070634 . 
7| l OOOO . 

K 

' ’ 

i 

l 

1 

1 

m J 

SYSTEM INTEGRATION ” 

RPL l AO! LI r Y 

044000. 

111600. 

24 4 5695 • 
J 33*00. 



14 
1 5 

DUALITY ACCEPTANCE 

TfTAfs/ 1NTFR STAGE 

1 445220. 
5 *200 0 • 

5*20000. 
670000 • 



j A 
1 7 

"V TITAN SHROUD 

SHUTTLE 1NTC PEACES 

0 _ 0 

209 10000* 

1 OOOOOO. 
1 0070 00 • 



h> i; 

TRAINERS 6 SIMULATORS 
♦ 5 XPEp I M r NT S A r> n 

31 10400. 
5000000. 

100000. 

39000000. 



"W 2 0‘ 

GROUND STATION 
* NPW mPPUTERS 

3251000* 
4 S SO 0 0 0* 

*00000# 

0*0 



LAUNCH operations 




j 

7? 

♦ LV- rt TAN 

* LV-SUUTTLC 

0 *0 
0 .0 _ 

22500000. 
t 0000000 . 



PA 

2*5. 

?6 

27 

S-C SUPPORT 

♦ facilities 

0 .0 
1347012. 

4950000 • 
162/126* 



~ ^SHUTTLE UPDATE fl/iGHT 

* EXPERIMENT update 

0.0 

0 .0 

I 5000000. 
39000000* 

\ 

' 


* G.S.E.C* r, OTHER 

0,0 

‘ “ 60000000. 

’ 


20 

OROlTAL OPERATIONS 
G C- A CHARGE AOLE 

*1745376. 

- < 

773*9312. 

9000000* 

’ 


G G A 

subtotal 

1054514S* 
0220051 2. 

9903217. 
673 7252*. 

t 1 60999. 

1 

... 1 


NON-G Cr A SUP TOTAL * 

total 

141 07012. ~~ 
106457620. 

*‘“19 466 3600. 
202236160. 

10(60999. 

\ 


♦NO G D A CHARGE 


TOTAL 

390**4352. 

f 

I 


"C OS T OF ADO • L SHUTTLE~REPA IP FLTS~ 
GRAND TOTAL 



40000000* 

436664352* 

| 


'no. of failures.#.# ia.oo 

UPTIME (YEARS) 7*00 



, 

J 

' “ ’ — — — 

“"UPTIME ratio/* • 0.4 7~ 


t t 

t ' 



1 

r 



PFR COM PROGRAM 


PROGRAM NO ♦ 1 7 


SHIJTTLF SCHEDULE DELAY.* I?t0 

TOTAL STSTPM Mr rF#« I I##» 6*0 

_VAR • _sussystf m_ sun^c . • t_* X t?*? 


SHUT TL- -MAI H T A T NFD PROGRAM 
(1 SPACFCRA c T) -NOT OPTIMIZED 


NON-PFCURR I NG „ 


RFC\JRR T Nr, 

**#•##*###* 

^0fi40?t At. 


STPUCTUOF 

F NG! N r FR l NG 

S T AO T L I 7 A T TON _ 

thermal 

s-c mfchauisms 

FLFCTRtC OQWFO*" 

* ^ P R T M A R Y OPTICS 

COMM. £ RATA HANDLING 
PNEUMATICS 

TF ST C SUPPORT COIHPMFNT 

PROGRAM hanagfmfnt 

SYSTFM t N TFGR AT f ON 
RELIABILITY 

quality acceptance 

T I TAN INTERSTAGE. 

i TITAN SHRQUO 

SHUTTLE fNrrprArFS 

TRAINERS G SIMULATORS 

*_F XPPR I MfNTS. A//J3 

G R DUNO STATION 
* NEW COMPUTERS ___ 


2OISOQO0* 


1 7SOOOOO* 

??SO r 26. 

211300. 

561A6SR. 

21 20000. 

2010071. 

3520000* 

2 7 714 0 1. 

\ 00317* 

2b J10D2. 

_ 1300000. 

_ 6000076. 

SR2R36* 

37RA0SO* 

42! S* 

616007* 

A 6 60S 4 0 * 

20 ^06 14* 

_2S^1000 * 

71 l OOOO* 

944000 * 

2446600* 

It ! 600* 

I nooo. 

1 4 4S270* 

5620000. 

662000. 

670000. 

0*0 

| oooooo. 


J»OQ10000. 
31 10400* 

5000000 * . 

3?5!000. 

4560000. 


t R0 7000 • , 

100000 . 

30000000*. 

A 0 0 0 0 0 • 

O .0 


LAUNCH OPERATIONS 

2 ? * LV-rrTAN 

2 3 * LV-SHUT TLF 

pa’. S-C SUPPORT 

2 S_ ¥ ^ F AC ! LI T I F S 

26 * SHUTTLE UPDATE PLIGHT 

27 * Fxorn I ment update 

G.S.F.C. G OTHER 


OROITAL 0°FR AT t ONS 

G £ A CHARGEABLE 

G G A 

SUBTOTAL _ 

" NON — G £ A SUBTOTAL 

jrnrAL 

♦ NO G~£ A~ CHARGE" 


0 *0 

0*0 

0*0 

J 34/01 2 • 
0*0 
0*0 
0*0* 


R1746176. 
t OS AS 14 0#" 
_ D??Q0S I 2# 
I41Q701 2* * 
t 064 R 75 PO • 


22500000. 

.10000000#^ 

4OG00O0* 

Shlfl?6. 

tsoooooo. 

30000000* 
6000000 0* 


77TOO 11 ?. 

00(11217* 
R7 I7?5?fl*_ 
1040636^0-“ 
2 (tpPJfii 60. 


COST OF ADD f L SHUTTLE PCPATR FLTS 

GRAND TOTAL # 

NO* OF FAT LURE S * * * * 0*11 

UPTIME { YEARSK**** 4*67 

UPTIME RATIO***. •** 0*11 




_ t 0160000* 

390 nA 4352 * 
1 6666666 * 
41 5550976. 




f 



PEP COM PROGRAM 





PROGRAM 

NO . t B 


SHUTTLE SCHEDULE DELAY.. 24,0 




TOTAL SYSTEM . 6*0 




VAO 

• subsystem scnnc##.* 1.25 








- 

SMUTTL sr -MM NTAI NTO PROGRAM 




_ ( 1 

SPACrCWA^ M-NOT OPTIMIZED 

NON-RECURRING 

RECURRING 


I 

STRUCTURE 

201 60000# 

10040216# 


2 

F MG ! M»*FR r MG 

1 75 OP 000 • 

22 50 12 6. 


0 

STAOILI 7AT ION 

2 l l 109 • 

66140™. 


4 

T Hp 9 MAU 

2 l ;>oooo. 

20 IOO/ I * 


S 

s-c mechanisms 

1520000 * 

2 721 ART. 

- 

6 

ci-rcmir nnro 

1 OOH ?. 

25*168^* 

' 

7 

* pnjMARY OPTICS' 

3 100000 » 

^ _ nOOOMM,_ 


b 

COMM, F f f>MA HANDLING 

5M2R *6 . 

3784069* 


9 

PNC U^A TICS 

4 2 15. 

BIMO'J? • 


1 0 

TEST 0 SUPPORT EQUIPMENT 

4 6 60S 4 0 « 

20706 14* 


i I 

PROGRAM m\NAGEMENT 

2513000. 

71 1 0000 • 


2 

SYSTEM INTFGIHTION 

044000* 

. * 2440600* 


I 1 

ofl r aoi lt ry 

_ 111 AO 0 * 

1 I 100 0 * 


l 4 

OUALtTY ACCEPTANCE 

1 445220# 

SO 20000* 


16 

__ TITAN INTERSTAGE , 

5B2000# 

670000* 


” 1 6 

TITAN SHROUD 

o 

* 

o 

t 000000. 

w 

! 7 

SHUTTLE interfaces 

POO 1 0000 - 

1007000. 

1 B 

TRAINERS f, SIMULATORS 

31 10400* 

1 OOOOO. 

1 9 

* experiments AGO 

6000000# 

3O000000 * 

*<r 

20 

GROUND STATION 

1251000. 

800000. 


2t 

♦ NEW COMPUTERS 

4660000# 

0.0 


OPERATIONS 



LAUNCH nP c R4 T I DNS 







22 

* LV-TITAH 

0.0 

22600000* 





23 

* LV- SHUTTLE 

0 #0 

10000000# 





24 

s-c support 

0.0 

4OS0O00* 





2 S 

♦ FACILITIES 

1347012* 

162626# 





26 

* SHUTTLE UPOATC FLIGHT 

0*0 

15000000* 

* 




27 

* experiment update 

0 .0 

30000000. 




I 

20 

+ G # S#F* C # G OTHER 

0.0 

60000000# 




i 

20 

orbital dpf pat IONS 



9000000. 


- 

j 


G f# A CHARGCARIS 

8174S176# 

7738011 2# 



i 

' i 


c r, a 

1 OS 45 140# 

OP8321 7. 

\ 1 60990* 



1 


SUB TflT AL 

0220061 2. _ 

87 1 72 S? B* 




\ 

» 

mm * ' ~ 

NON-G £ A Sufi TOTAL 

14 I 07012# 

I 04 861680 * 




f 

t 


TOTAL 

106487520# 

282216 160# 

t 01 60099* 



l 


♦NO G C A CHARGE 


_ TOTAL 

39R0B4152. 



i 

- #•* “ 1 --* 

COST OF AOO*L 'SHUTTLE" RFPAfR~>LT 



0.0 



* 


GRAND TOTAL 



3988 R4 362. 





NO. f)E FAILURES.#.* " 6.60 

UPTIME (YEARS)#. ... 2. BO 


► 




t 


UPTIME RATIO..*.*.. ' 0*19 


' / - 






SHUrrUF*^CWP/H/C^.PGLAV t # o,s r 

TOTAL SYSTEM MTTF R.O 

vAQ t _sgn^YST^M_5Lnp^*^* , i #2 5_ 


SHUTTLE-MAINTAINED PROGRAM 
M SPACECRAFT )~NDT OPTIMIZED 


*}^ i R 

.J&o 


STRUCTURE 

’pngincer jng " 

ST AH I L I 7 A T I ON 

TH^^MAL 

s-r mechanisms 

ELECTRIC POWER 

_PP[MM?V OPT res 

""COMM, o DMA HANDLING 

PNEUMATICS 

TFST & SUPPORT F OU T PMCNT 

PROGRAM MANAGEMENT 

SYSTEM INTFGRATION 

QFt I AH If ITT __ 

quality acccptancc 

TITAN TNTPPSTAGF 

TITAN shroud 

^shuttle interfaces 

TRAINERS f, SIMULATORS 

_FXPra r MFNTS_ A_£_8 

GROUND STATION 
NFW COMPUTERS 


LAUNCH 0P r R ATI ON S 

22 * LV-TITAN 

LV- SHUTTLE 

2A S-C SUPPORT 

, 2S_* FACILITIES 

P* A SHUTTLE UPDATE FLIGHT 

27 * «=xoFRlMFNT UPDATE 

O.S.F.C. G OTHFR 


ORBITAL OPERATIONS 

GCA CHARGFAOLE _ 

0 C A 

SUBTOTAL 

"non-g r, a suarrifAL 

TOTAL 

~*NO G C \ CHARGE 


COST OF ADD*L shuttle rfpmp FLTS 

GRAND TOTAL _ 

NO, OF FAILURES.... 17.AA 

UPTIME ( YEARS M.26 

UPTIME RATIO. O.AB 





PFRCOM PROGRAM 
~ PROGRAM NO. 20 


SHUTTLE SCHEDULE DELAY. « \ *0 _ 

TOTAL SYSTEM MTTE, ...... 9.0 

VAR. SUBSYSTEM SLOPE .... t • 2 S 


. 

SHUTTLE-MA1 MTA I NED PROGRAM 

<3 SPACECRAFT) -NOT 0RT1M17CD 

NON-RECURRING 

RECURRING 

OPCRATIONS 



. _ . 




. 


20 1 50000 • 

306402 \ 6. 






t s I p i jl ) U'<i: 

' “*» ENG f NEE 9 I NG 

1 7S00000. 
4S064 l • 

228012*. 
1 1073 040. 




— 

1 S T A*! I L J 7 A T 1 rjrvj 

A ~~ thermal 

2|?0000# 
3520000 ♦ 

29 f 09 7 t • 
?7?1 A43. 




. — 

'6 "’ELECTRIC POWER 

" ?\ 3926. 

3 30000 0 • 

5390008. 

8000878. 




- 

~8 ~COMM. C OATA HANDLING 

~ 1 24 ?R6 1 . ~ 
rtonq. 

806R022. 
\ 744672. 





10 ~ TF$T f, SU n PDRT EQUIPMENT 

466OS40. 
253 J 00 0. 

20 TOG 14 ♦ 
7! t 9000* 

/ ' 

Ar 


* - 

1? SYSTFM INTEGRATION 

• t on i An n i T y 

04 A 00 0 • 
I I l 600. 

2448698. 

J 53800. 

. 

— 'fto- — 


— 

”l A~ QUALITY ACCEPTANCE 

1445220. 

582000. 

5820000. 

670000. 


— *°0, 

‘ j 

■ - — ' 

is TITAN I'lr 

I A * TI T AN SHROUD 

0 . 0 

20R10000# 

toooooo. 

1997000. 


\ <V 
.. . - x?. 



10 TRAINERS & SIMULATORS 

t rt * cvn ro i ur w r c A r. n 

31 10400. 
5000000* 

| (70000. 
39000000 . 


X 

1 

tfv 

m 

20 GROUND STATinN 

Pt * NCW COMPUTERS 

1251000. 

4550000. 

000000 . 
o.o 




Vy 

I aii Air* u n rytz A T f nw c 






' 

L AUNLn IJpCKA j I 11^7 
22 “ * LV-TI TAN 

2S * LV— SHUTTLE 

0 .0 
0 .0 

22500000. 

t ooooooo. 

• 

* 

1 

1 


24 ” S-C SUPPORT 

oe . r Af Tl TTIFS 

0 .0 

1 34 70 I 2. _ 

495800 0« 
162826. 



j 

j 



26 "♦^SHUTTLE UPDATE FLIGHT 

?7 * experiment update 

0.0 

o.o_ 

1 500OQ00. 
39000000 . 

, 




Z<\ * G.S.F.C. & OTHER 

0 .0 

60000000. 


• 

! 


~J>9 * OROITAL OPERATIONS 

rz r a CHARGEARLF 

82763232. _ _ 

91 828400. 

‘ Q00 0000* 

s 

< 

~~~~ — 

G fc A 
SUBTOTAL 

"t 0 6 7 645 2 • ~ 
934396*0. _ 

U 845858. 
103674256. 

l 1 6099Q. 


* 

— 

NON- G G A SUflTOTAL 
TOT AL 

1419701 2. 
107636688. 

194863680. 

296537720. 

101 60999. 


— . — k 


“ +NQ r, £ ~A charge 


_ TOTAL 

4 16335! 04. _ 


\ 

*" 

COST OF ADD • L SHUTTLE REPAIR 
GRAND TOTAL 

FLT S 


53999936. 
470334976. 




NO. OF FAILURES. ... 16. RO 

UPTIME I YEAR SI..... 12.60 



* 


. 


UPT I MF ~RAT I ti 6 • 04 / , ' 



SHUTTLE ^SCHEDULE . DELAY. » t 

TOTAL SYSTEM MTTF. •••••. 9.0 

_VAR , ^UnnYSTPM^O^M,, t ! *29 l- 


SH^TTLP-MM NTAI NED PROGRAM 
(1 SPACrcnAFn-NnT_nPTI MJ7EO_ 


sTfMjrruwi: 

FMGT Nr F^ING 

STABILISATION 

THERMAL 

S-C MECHANISMS 

electric rower 

PRIMARY OPTICS _ 

‘comm, r, DATA HANDLING 
PNEUMATICS 

TEST 0 SUPPORT EQUIPMENT 
PHnGRAM MANAGEMENT 

system integration 
_pfl r as n jty 

OtJALlTY ACCEPTANCE 

TITAN INTERSTAGE 

TITAN SHROUD 

SHUTTLE INTERFACES 

r« AIMERS g SIMULATORS 

^EXOFR I ME NTS 9 

G° HiJND STATION 
NFW COMPUTERS 


LAUNCH nPEpATfONS 

77 i LV-TfTAN 

LV- SHUTTLE 

34 ~ “ s-r SUPPORT 

2S * FACILITIES 

36““* SHUTTLE UROATE FLIGHT 
27 * EXPCPtMENT UPDATE 

"?S G.S.F.C. G OTHFP 


orbital operations 

G G A CHARGEABLE _ 

'G G A 

subtotal ^ m 

“nhn-g g "a “subtotal 

JTQTAL 

♦NO G G A CHARGE 


COST OF AOOM. SHUTTLE REPAIR ELT S 

GRAND TOTAL 

“NO. OF rMLUHCS.*## 16.00 

UPTI ME I YEARS! . , f . . 13.00 

“ UPTIME RATIO.. ..... 0.*O 






PERCHM PROGRAM 
PROGRAM^ W3 # 22" 


SHUTTLE SCHEDULE DELAY* * 
'total system mttf .#•»*** 
VAR* SUBSYSTEM 5LJ1PF . * * 



SHUTTl r-MA! MT4I NCf> PROGRAM 
O SPACFCPAPT) -NOT OPTIMJ 7ED_ 


N ON- RFC UR R I NG^ 


PFCURR1NG 


1 structure 

Z ENGINEERING 

1 _ STAMIL1 7ATTQN 

4~ ““THERMAL 

5 S-C MT CHAN I SMS 

6 FLFCTRJC PDWFR " 

7 » PR I MARY OPTICS 

B COMM. 0 DATA HANDLING 

9 PNr IJMAT I CS 

10 T r ST S SUPPORT EQUIPMENT 

11 program management 

1 ? SYSTTM INTEGRATION 

IT RFLIASILITY 

14 QUALITY ACCEPT ANCF 

is __ TITAN INTCPSTAGF _ 

1 ft TITAN SHROUD 

17 SHUTTLE INTERFACES 

in" TRAINERS r ' simulators 

,0 ♦^experiments A & 9 

?cT GROUND STATION 

?\ * NEW COMPUTERS 


LAUNCH OnrRATtONS 
?? ♦ lv-titan 

21 * LV-SHUTTLC 

24 S-C SUPPORT 

25 * FACILITIES 

SHUTTLE UPDATE FLIGHT 

?7 * EXPFRIMrNT U nr > ATE 

G.S *F#C# t OTHER 


_20!50000. 

I 750 0 00 0. 
450641* 
21 20000 . 
3520000. 
213926. 

3100000* 

1242961 . 

4669540. 
_ 2533000. 
944000* 

l 1 1 60 0*,. 

1445220* 

562000 * 

0*0 

_J?09 10 000* 
31 10400* 

* 5000000. _ 

’ 3251000*“ 
4550000. 


0*0 
0 *0 . 
o*o' 

J 347012* 

0 • 0 
0*0 
0.0' 


3064OP1 6. 
2260126. 
II 9 7 *880. 
?Pt0071* 
2221 461. 
5199006* 

_ oooonrn- _ 

8069922* 

1 74467? • 
2070614. “ 
_ 71 19000* 
2440690. 

___ 1 31000* 

S020000 . 

670000* _ 
| OOOOOO. 
_ 1 9 97 0 00 * 
tooooow 

39000 00 0 * 

800000* 

0.0 


22500009* 
I 0000000 « 
4950000* 
162826* 
1 5000000. 
19000000.' 
60900000. 


W ' OPR l TAL~ OPE RATI ONS 

* 91820400. 

1 1 84 5 BSD * 
103674256. 

1 94 06 J 680 • 
298537728. 

♦NO GG A CHARGE 

TOTAL 

cost nr add • l shuttle" rep a i*“VCts~ 

GRAND TOT4L „ , 

NO. OF FMLURF/S. ♦* * ~ 15.27 


GCA CHARGE AHLF 
GCA 

SUBTOTAL _ 

~non-c, c a sufTthtal 
total 


82763212* 
10676452* 
93439600* 
1 4 l 970 12. 
I 0763668ft. 


UPTIME { YEARS) •*•*.! t *45 
UPTtME RATIO 0.76 



416315104 

46361612 

462690496 


SHUTTLr SCHFDULF^DFLA V, • 

Tf)T At SYSTFM MTTF *»•*•# • 0.0 

y AR.^SUOSYS T P M_SL OP<;^ f # f 1 »??_ 


SHUTTL^-MAl NTaI MCf} PROGRAM 

t -j SPAcrowA rn-Nnr optimj7ED 


t STRUCTURE 

7 C NG 1 N r CR t MC 

_ 1 ST AHTL I 7 AT ION 

4*~ ""tMPRMM. 

*> S-C v" THANT SMS 

6 ri-rCTPtr PHtfFR 

7 » PR 1 M AR V optics 

~R COMM. S DATA HANDLING 

9 _ . pncumattcs 

| 0 TP ST S SUP PORT F OU I n MENT~ 

11 _ PROGRAM MAMAG^Mr^t 

*1? SYSTEM INTEGRATION 

IT PP LIABILITY _ 

14 QUALITY AC CFP T ANCF 

15 TITAN 1 NT'“ RST AGE 

16 * TITAN SHROUD 

_tr SHUTTLE INTERFACES 

JR TRAINERS G SIMULATORS 

to 4r_F XOPR l Mr NTS A C JJ 

20 ground STATION 

PI * NF W cntr») TFPS 

^LAUNCH flPFR AT I ONS 

2?' * LV- TITAN 

2 3 LV-SHUTTLP _ 

“>4 S-C SUPPORT 

?5 * FACILI TIES ^ 

?A '* SHUTTLE UPDATE* FLIGHT 

p 7 * FXPFWIMFNT UPoAre 

20 * G • S ♦ F * C* C OTHER 

~29 nnq ^ TA| r^ r )PFRAfTbNS 

G & A CHARGFAHLE ^ 

~G G A 

_ subtotal 

NON- G C A SUBTOTAL 

TOTAL ^ , 

*ND G & A CHARGE 


COST OF ADD* L SHUTTLE REPAIR FLTS 

GRAND TOTAL _ __ 

NO# OP FAILURES# ... " M*M 

UPTIME I Yr APS) # » • » #_ 10*06 

UPTI ME~ RATIO.* #*.. « 0.73 





PFRCOM PROGRAM 


PROGRAM NO * ?4 


SHUTTLE 1 SCHFOULF DrLAV.. 1.0 

total SYSTEM MTT**,.****' *9.0 " 
VAR. SonSYStrM SLOPE.*.* 1.25 


SHUTTLE - MAI NT A T Nf r D PROGRAM 



( 1 

SPACFCRAF T ) -NOT OR T I M f ZfiQ 

NON-RFTCUnp ING ^ RpCliRRI NC, 


1 

STRUT TURF 

20 1 SOOOO. 

30649216. 


2 

"" F NO I NOTHING 

1 7S00000. 

2?‘>0126. 


1 

STAR JL ! 7AT I ON 

A SO 6 A I . 

!tO71ftft0. 


A 

thermal 

?\ 20000# 

2910971 . 


S 

S-C Mr CHAN I SMS 

1520000 . 

2 721 4H 1. 


6 

Ft.rcrprc power 

? no;>6* 

S 59909ft. 


7 

♦ primary optics 

1 *00000 • 

IlOOOft/ft, 


n 

COMM, Q OAT A HANDLING 

1242961 . 

H06RR22 * 


o 

PNrUMA TICS 

ft 9ft n. 

1 7 4 A ft 7 ? * 


1 0 

T^^T 6 SUPPORT EQUIPMENT 

Aft ft OSAO. 

20 70/* 14 . 


1 1 

PROGRAM MANAGFMCNT 

2531000 » 

71 1 9000. 



SYSTEM INTEGRATION 

0 A 4000 . 

244869ft* 


n 

RFL I AM IL I T Y 

I t 1600. 

I 3 1800 . 


14 

QUALITY ACCFPT ANCE 

14 45220* 

582 0 0 0 0. 


IS 

TITAN INTrpsTAGF 

582000. 

670000. 


16 

4 TITAN SMR0Uf> 

0.0 

f oooooo. 


17 

shuttle INTCRFACPS 

200 1 00 00 » 

1007000. 


IS 

TRA I N r P S G- SIMULATORS 

3 \ 10400. 

100000* 


to 

* EXPtfM Mr NTS AGO 

5000000. 

39000000 . 


20 

GROUND STATION 

3251000* 

800000 . 


?\ 

* NFW COMPUTERS 

4550000. 

0.0 



LAUNCH TJPr R A T I ON S 



&5 

22 

* LV- TITAN 

0.0 

^ 2500000. 


21 

* LV- SHUTTLE 

0.0 

t 0000 000. 

v. 1 ~ — 

?4 

S-C SUPPORT 

' ’ 0*0 

~ 4950000. 


25 

+ facilities 

1 347012. 

162026. 


26 

♦'shuttle update flight 

0.0 

15000000. 


27 

* EXPFRI MCNT UPDATE 

_ 0.0 

19000000. 


2ft 

" * g.s.f.c* r, OTHER 

0.0 

60000000. 


29* 

“ ~ | T al * OPERATl ONS 





G 6 A CMAPGFAOLE 

_ 827612*52# 

9182R400. 



~“c, f, A 

1 0676452. 

11845050. 



SUO TOTAL 

914 39680* 

103674256. 



"NHM-G Ff ASUOTO tal 

14197012* 

t 94 86 36fl0 . 



TOTAL 

10 763668ft* 

_29ft5377?rt. 



♦ NO G f. A CHARGE 


TOTAL 



"cost of aoo*l 'shuttle' repair - fltV“ 

GRAND TOTAL 





"no. or failures.**. ia.oo 





UPTIME IYFARS).*... to. 50 




OPFRATI ONS 


'1 

- . 1 . % _ 

• X'V 




<r 


9000000. 
1 I 60999. 

I 01 60999* 

A l 63 IS | 04 * 
4 0000000 . 
456315104. 


UPTIME RATIO* 


O.TO 



PEPCOM PROGRAM 


PROGRAM NO • 25 


..SHUTTLE SCHEOULF DELAY* • ._$♦<> _ 

"total system o.o 

.VAR._S 1 IRSYSTF« _S» ♦ ♦ \ t ?*>- 


SHUTTLE- MA l NTAt NFO PROGRAM 

<1 ^PArprf?AFr>-wnr optimized 


NON~orCURPTNG_ 


OCCURRING 


STRUCTURE 

CNG I N r CR I NG*' 

ST AH I L I 7 A T I ON „ _ 

THERMAt 

' 5-C MECHANISMS 

ELCCTRIC POWFR 

*_PR I MARY OPTICS 

COMM. G DATA HANDLING 

PMPUMATICG 

* TEST C SUPPORT EQUIPMENT"” 

PROGRAM MANAGEMENT 

SYSTEM r NTf GRA T I f)N 

RFU I AO I L l T Y _ 

duality accfpt ANCF 

TITAN INTTOSTAGC 

* TITAN SHROUD 

SHUTTLE INTERFACES 

TRAINEES C SIMULATORS’ 

^EXPERIMENTS A^f, 

GROUND S T A r 1 ON 

* NEW COMPUTERS 


j>o\ snooo* 

I 7500000 « 

4 ^0 64 1* 
21 200 00* 
1570000. 
?l ^<??6. 

_ 3300000. _ 
I24?9*l . 

8 nan . 
4669540. 

^rmooo. . 

9 4 A 000 • 

1 l I 600*^ 

1 445??0. 
SA2000* 
0*0 

.20910000. 

31 10400. 
_500C000.. 
3?61 000. 
45600 00 . 


3064921 6 t 
?25 0126 . 

1197 mno, 

? 0 \C< 07 \ * 
?7,M4R3. 

5 190098* 
_^800067fl. 
80699??* 
174467?. 
?0 70634 . 
71 l 9000 . . 
7448690. 

1 nno'Oi . 

SA20000, 

. . 6 70 no 0 . 

1 ooonoo . 
..1997000. . 

I 00000. 
_3 90 00 00 0 
M 00 00 0 * 
0.0 


_ LAUNCH OPCR ATI ONS 

?? * UV- T I TAN 

21 * _ . LV-SHUT TLF 

24 ~ * S-C SUPPORT 

?5 _* FACILITIES 

?ft" 4 SHUTTLE UPDATE flight 

? 7 ♦ EXPERIMENT UPDATE 

?fl * G.S.F.C. G OTHER 


0 R 9 ITAL OPERATIONS 

GCA CHAPGPAnU _ 

GCA 

SUBTOTAL 

'npn-g G A SUO TOTAL 

TOTAL 

~*NO GCA CHARGE' 


0.0 

0 . 0 . 

0.0 

.1347012. 

0.0 

0.0 

0*0 


8276321?. 

' 1067645?,* 
93430680. 
~ 14197012.* 
107636686. 


22 SOOOOO. 

1 OOOOOOO.. 
4930000 . 
16?H?6. 
ISHOOOOO. 
39000000 
60000000. 


9tn?8400. 
11F14SDS6. 
t 03674256. 
194863680. 
2905177?0. 


CnST OF ADD • L SHUTTLE REPAIR FLTS 

GRAND TOTAL _ _ 

NO. OF FAILURES. ... 11.20 

UPTIMC < YEARS . 0.40 

UPTIME RATIO 0 .56 



4*6135104. 

? 5999904 * 
4 4?334 976 ♦ 



PERCOM PROGRAM 


PROGRAM NO *26 


SHUTTLF SCHEDULE DELAY*. 12*0_ 

TOTAL SYSTFM MTTF . 0*0 

VAR. SUBSYSTEM SLOPE 25 


shuttle- ma i nt ai ncd program' 


r _ r 

(3 

SPACECRAFT J-NOT OOTIMI7FD 

NON-Rf:CUW»tNG 

RFCURFMNG 

• 

« « i 
! 

STPUCT1JRF 

20150000. 

.30649217,. 


2 

ENGt mitring 

17500000. 

2250126. 


3 

ST A8 I L 1 7AT 1 ON 

4 5064 I . 

M 973800. 


A 

thermal 

2 l 20000. 

291 0971 . 


5 

5-C Mr CHAM ISMS 

3520000 . 

2 721*81. 


6 

F=l ECIRI C n'lAlffl 

213926. 

5399098. 


T 

* PRIMARY OPTICS 

3300000 « 

00009711. 


5 

COMM « F, DATA HANDLING 

12 4290 1 . 

00 7x992 2, 


9 

PNFljMAT I CS 

noon. 

1 744672. 


10 

TEST 6 SUPPORT EQUIPMENT 

467,9 54 0, 

20 707, 54 , 


t 1 

program management 

2533000. 

71 1 9000. 


t? 

SYSTEM INTEGRATION 

944000. 

24 4 57)98 . 


13 

PEL! ASTLI T Y 

1 1 1600. 

! nano. 


l A 

qualify acceptance 

1 4 45220. 

5020000 • 


1 5 

TITAN fNTPOSTAGF 

502000. 

670000. 


16 

♦ TITAN SHROUD 

0.0 

1000000. 


1 7 

SHUTTLF INTERFACES 

209 10000. 

1997000. 


t S 

TRAINERS t SIMULATORS 

31 10400. 

1 00000, 


1 9 

4 EXPERIMENTS A 6 0 

5000000. 

39000000, 


20 

Ground station 

1?<5!000. 

nooooo. 


2f 

♦ NEW COMPUTERS 

45 50000 , 

_ *0 .0 

CO - 

c/i 


LAUNCH OPERATIONS 



22 

' * L V-T I TAN 

™“ 0.0 

2?e . 00000# 

23 

* LV- SHUTTLE 

0 .0 

i oooonoo. 


24 

S-C SUPPORT 

o 

. 

o 

4950000, 


25 

* FACILITIES 

134701 2. 

362526. 


26 

♦ SHUTTLE UPDATE FLIGHT 

0 .0 

““isoooooo. 


27 

* EXPERIMENT UPDATE 

0 .0 

39000000, 


25 

V G « S«F »C » r, OTHER 

0*0 

60000000. 


Vo’ 

OPOITAL OPERATIONS 





G C A CHAPGFABLC 

8 27 63 232 ♦ 

91628400. 

. 


‘"g c A 

10676452, 

1 tR45B58. 



SUP TOTAL 

9343P6A0. 

103674256. 



NON-G fi A SUBTOTAL 

14197012. 

1 94 87> 3680. 



TOT AL _ 

107636680. 

29B537728. 



* NO G G A CHARGE 







TOTAL 

COST OF ADD 9 L SHUTTLE REPAIR FLTS 





GRAND TOTAL 





"no. nr failures.*** a. oo 





UPTIME (YEARS).**.. 6.00 

, 




U°T I RATIO*.*. *.* 0*40 


OPERATIONS 



9000000* 
11 60999. 


_ 1 01 60999,^ 

4 1 6335 1 04 • _ 
1 OOOOOOO. 
4263 J4976* 



1 


pf&com' program 





137 


PERCOM PRO 


PROGRAM N 


SHUTTLE SCHEDULE OELAY* v 0*5_ 

TOTAL SYSTEM MTTF /l2#0~ 

VAR, SUBSYSTEM SLOPF.... 1#?5 


SHUTTI_f-M 4|NTA1NCO PROGRAM 
(3 SPACFCPArT>-UOT 0°T l M I 7ED 


NON-PCCURR1NC. 


STPUCTURF 

ENGINEERING 

STABILIZATION _ 

THrRMAI " "*~ 

S-C yfcmAN I S M S _ _ 

* ELECTRIC POWER 

PRIMARY OR T f CS 

"comm, C DATA HANOLING 
PNEUMATICS 

TEST 6 SUPPORT EQUIPMENT 

PROGRAM MANAGEMENT 

SY5TFM INTEGRATION 
RELIABILITY ^ 

OUAl ITY ACCEPTANCE* 

TITAN INTERSTAGE 

T I TAN SHROUD 

SHUTTLE INTERFACES 

TRAINERS G SIMULATORS* 

EXPERIMENTS ago ^ 

GROUND STATION 
Nrw COMPUTERS 


20150000. 

“ ! 7500000/ 
7 70620 • 

2 1 20000 # 
3520000# 
365826#' 
_ 3300000. 
2125532, 
1537T). 
4669S4 0 • 
_ 2533000. 
944000# 

III A 0 0 # 

t4457?0. 
_ 882000. 
0,0 

_209 10000# 
31 10400. 
_ 5000000. _ 
3251000. " 
4550000. 


LAUNCH OPFR*T!ONS 


22 

* 

LV-T ! TAN 

23 

_ * 

, LV-5HUT TLF _ 

24 


S-C SUPPORT 

28 ^ 


FACIL! r irs 

26 * 

* 

shuttle upo ate flight 

27 

♦ 

EXPERIMENT UPDATE __ 

28 

* 

G.S.F.C# r, OTHER 

29~ 


ORBITAL OPFRAT Tons' 


G 

C A CHARGEABLE 


G 

C A 


SUBTOTAL 

NON-G C A SUO TOTAL 
TOTAL 

♦NO GCA CHARGE 


0#0 
0 , 0 
0.0 
1 347012# 
0.0 
0-0 
0*0 


64 I 2404ft. 
10H5I 997# 
^94976032. 

14107012. 
1091 73040# 


COST OF ADD • L SHUTTLE REPAIR FLTS 
GRAND TOTAL 

NO. OF F A 1 1 UMTS# • • • ’ 13*44 ~ 

UPTIME (YEARS). ♦#•# 13*44 

UPTIME 'RAT ID** • ' ’ 0.00 


-J 




RECURRING 


3064021 A, 

2250126* 

2047SOB4. 

29 1097 1 . ' 
272 I Aft I. 

02 IP 755# 



6000076* 
l 3ft 00 0 Oft • 
2983463. 
2070634. 
71 IO000# 
2440600. 
_ I 31 H 00 . 
5020000. 
670000. 

1 oooooo. 

_ 1907000. 
1 00000 . 
39000000. 
ft Oft 000 . 
0 . o 



22500000. 
t 0000000 . 
4950000, 
362026. 
15000000 # 
39000000.' 
60000000. 


11 1 1 3 1066# 
1433615 ft# 
125469200. 
194 ft 6 3680# 


9000000# 
1 1 60999# 


3201 32 BOO# t 01 60999. 





439666668 
371 999ft 4 
476666560 



SHUTTLE SCHFOULC, DELAY, ♦ _!*0 

TOTAL SYSTEM MTTF. #•«.*« 12*0 

_V AT*. .SUBSYSTEM SLOPf; f 1 1 « 1 . 


SHUTTLE-MA1NTAJNCO program 
< 1 SPACECRAFT )-NOT OPT I Mf ?ED 


STRUCTURE 

ENGINEERING 

STA OIL I/AT t ON 

thermal 

J S-C MF CHAN 1 SMS * *; ; 

ELECTRIC ROWER 

^ primary OPTICS 

"COMM, r, DATA HANDLING ~~ 

PNEUMATICS 

TEST C SUPPORT EQUIPMENT 

program manage men r _ w 

SYSTEM f NtFGPAT ION 
RELIABILITY 

"quality acceptance 

TITAN INTERSTAGE 

* TITAN SHROUD 

shuttle i nterf aces 

TRAINERS F, SIMULATORS 

_*_ F * PFQ 1 wr NTS A & R 

GROUND STATION 

* NFW COMPUTERS 

LAUNCH OPFRATIONS 

‘ * LV-T1 TAN 

* LV-SHUtTLr : 

S-C SUPPORT 

* v facilities _ 

* SHUTTLE UPDATE FLIGHT 

* FXPrRIMCUT UPD ATE 

Vg.S.F.C* f, OTHER 

ORBITAL OPERAfToNS 
G f, A CHARGEABLE 


SUB TOTAL 
"non-g C A 
TOTAL 
♦NO G 6 A 


SUBTOTAL 


CHARGE 


COST OF ADO 9 L SHUTTLE REPAIR FLT S 
GRAND TOTAL ^ , 

‘no, nF failures ‘."**7“ ‘ 12*02’ 

UPTIME < YEARS )•••** 12*92 

“UPTIME RATIO** • #/ 0.66 


J 


PGRCOM PROGRAM 




0^0 

. 0*0 

0*0 
! 3 4 70 ! 2 • 
0.0 
0*0 
0.0 


22500000. 
, 10000000 . 
4950000. 
3 62026. 
t 5000000. 
19000000. 
60000000. 


04 I 24046. 
*" i on 5 ion/. 
_94976012. 

14 197012. 
1 OR I 71040. 


Ill t 31056. 

143 36 I SB. 
125460200* 
194061600. 
3203 1? BO 0 . 


9000000. 
1 1 60999. 

1 01 60999* 


TOTAL 


4396666BB 
14615376 
4 74201 OB A 



PERCOM 


PROGRAM 


SHUTTLE SCHEDULE DELAY*. l*S_ 
TOTAL SYSTEM MT TF 12,0 *' 

VAR . SUBSYSTEM SL f)PE « . * . 1.25 


SHUTTLE — M A I MT A l NED PROGRAM 
I 3 SPACECRAFT >-NHT OPT|Mf7ED 


NON-RrCURRTNG 


STRUCTURE 

ENG I NCCR JNG ~ 

_ ST AMIL I7AT IOW 

THERMAL 

S-C MECHANISMS 
'""ELECTRIC POWER "* 

J* PR 1 MARY -OPT ICS 

'Vo MM. 0 OAIA HANDLING 
PNEUMATICS 

TEST f, SUPPORT EQUIPMENT" 

PROGRAM MANAGEMENT 

SYSTFM INTEGRATION 

PEL! ARIL! TV 

QUALITY ACCEPTANCE 
TITAN INTERSTAGE^ ____ 
V TITAN SHPOUO 

SHUTTLE INTERPACES _____ 
TRAINERS C SIMULATORS 

* EX°ERlMrMTS ~A G fl 

"GROUND STATION 

♦ NEW COMPUTERS 


201 50000. 

1 7500000# 

7 70620. 
21 20000 # 
3520000. 

3 65*26. 
_ 3300000 * 
21 25532. 

15370 . 

A 6 69540. 
_2533000._ 
OA 40 R 0 * 
It tsoo* 

" 144S220. 
__ 582000. 

0 #0 

209 l 0 0 0 0 • 
~ 31 10400 . - 
_ 5000000 . 
325 1000* ' 
4550000. 


LAUNCH OPERATIONS^ 

* 22 LV-T I TAN 

2 3 * ^ _ IV- SHUTTLE 

24 ’ S-C SUPPORT 

25 ♦ FACILITIES 

26 '* SHUTTLE UPDATE FLIGHT 

27 * EXPERIMENT UPDATE 

28~“* G.S.F.C* 0 OTHER " 


0*0 
0.0 
0.0 
l 3470 1 ?. 
0 .0 
0 .0 
0.0 


ORBITAL OPERATIONS 
GCA CHARGE ARLF 
GCA 
SUfl TOTAL 

~NON-G C A SUBTOTAL 

TOTAL _ 

"*NO C* C* A "CHARGE 


84124048. 

10051997# 

94976032 . 

141 9701 2* 
109173040. 


COST OF AOf) # L SHUTTLE REPAIR FLTS 

GP AND TOTAL _ __ 

NO* OF FAX LURES* • « *~ "l‘2i4V 

UPTIME (YEARS)**.** 12*44 _ 

“UPTI ME RATIO**** " 0*R3~~ 


RFCURRf NG 


OPERATIONS 



3064921 6 . 

22S0I26* 
20475984 • 
2910971 * 
27214 8 3. 
9232755* 
__ H00087M. 
1 3800008 . 
?9H U03. 
20706 14. 
_ 71 I<M)00. 
3448698 . 
133ROO. 

~ snpoooo * 

670000. 
1 000000. 
1997000* 
100000 . 
39000000 . 

nooooo * 

0.0 



22500000. 

t 0000000 . 

4950000. 

362826. 

15000000. 

39QOOOOO. 

60000000. 


1 I I 1 33056. 

14336 158. 
1254 69200. 
1 94863680* 
320332800. 


1 1 60999* 
X 01 60999. 


439666680* 

32222208* 

471866096* 



TOTAL 


PERCOM PROGRAM 


PROGRAM NO ..3 ! 


SHUTTLE_SCHF.9ULE, OELAY. . _?.0_ 
TOTAL SYSTEM MTTF. ...... !?*0 

VAR* SUBS YS TFM_S 1 J 1 PC ..t » * !♦?*>_ 


SHUT TLE-MA I NT A I NEO PROGRAM 
(3 SPACECRAFT ) -NOT OPTIM17EO 


NON-RECURRING „ RECURRING _ 


_ STRUCTURE 

*HNG INHERING 

STABILISATION 

THERMAL 

S-C MECHANISMS 

ELECTRIC power 

* r>R! MARY OP T ICS 

"* COMM* t DATA HANDLING 

_ PNEUMATICS 

TEST E SUPPORT EQUIPMENT 

program management 

SYSTFM T NTFGRAT I ON 

reliability 

QUALITY ACCFPTANCC 

TITAN INTERSTAGE 

i TITAN SHROUD 

SHUTTLE INTERFACES 

TRAINERS & SIMULATORS 

*_E X PER I ME NT S _ A.J/J 

GROUND STATION 

♦ NEW COMPUTERS 


70 t 50000. 

1 7SOOOOO* 
770670. _ 

2170000. 

IS 70 000 * 

T65026. 

3300000* 

2175517. 

1537*0. 

"4669540* 

2533000. 

904000. 

1 1 I 600. 

1445270. 

SR 7000* 

0.0 

_209l0000. 

31 10400. 

5000000 . 

3251000. 
4550000. 


_1 06 49716. „ 
7250176. 
204 75004.^ , 
7910971 • 
?7714H1._ 
07 L> TSS. 
6000070. _ 
| 3000004. 

_ 790 1401. , 
2070634. 

7 1 1 R090 
~ 7440690. 

133000. _ 

5070000. 

670000. _ 

1000000 . 

1997000. .. 

1 00000. 

390 00 0 0 0.^ 

600000. 

0.0 


LAUNCH OPERATIONS 

+ LV-T I T AN 

* LV-SHUT TLE 

” S-C SUPPORT 

4c FACILITIES 

♦ SHUTTLE UPDATE FLIGHT 

* EXPERIMENT UPOATF 

♦ G.S.F.C. G OTHER 


0.0 

0*0_ 

’ 0*0 
134701 7. 
0.0 


77500000. 
_ l 0000000 . 
4950000. 
3 6 7 R 7 6 . 
15000000* 
30000000 • 
60000000. 


Qf>T^TAL OPERATIONS 

G & A CHARGEABLE „ . 

C» & A 

SUBTOTAL 

" NON-G & A SUBTOTAL 

TOTAL 

♦NO G & A CHARGE 

"COST Or ADO* L SHUTTLE REPAIR PUTS 

GRAND TOTAL. 

'no* OF FAILURES. .. . 12.00 

UPT I MF ( YEARS )••••• \P *00 

^UPTIME RATIO. ..... • 0.B0 


R4 1 24 04 B. 
lOBBlBR?* 
_ 94976017. 
”14197017. 
1091 73040. 


lilt 13056 . 

I 4 ^ T* ISO. 
175460200. 
19406 3600 « 
120117600. 



0160999* 

439666666. 

30000000. 

469666560. 



( 



shuttlf schedule delay*# 

TOTAL SYSTEM M TTF •#»*••» i?«0~ 

VAR. SUOSYSTFM St DPE • « « • I #25 


SHUTTLF-MA t NT A | NTO PHOfiPAM 
(I SPACfCf>ArT)-MOT OPTIMIZED 


I __ ST IHJCTtJVF _ 

? ” ENGINEERING* 

T STABILIZATION 

A THERMAL 

5 _ S-C .MECHANISMS _ 

6 ELECTRIC PnWFR " 

7 J* PRIMARY OPTICS 

~ «*\ COMM « 0 DATA HANDLING 

o pneumatics 

'‘to*' TFST E SUPPORT FOUIP~MFNT~ 

It PROGRAM MANAGEMENT 

~1?' SYSTEM INTEGRATION* 

Jt RELIABILITY 

14 QUALITY ACCEPTANCE 

15 TITAN INTERSTAGE 

16 * T I TAN SHROUD 

17 SHUTTLE t NTFRE ACFS 

lfl’ TRAINERS T, SIMULATORS 

to * experiments a r, r 

20* GROUND STATION 

PI _* NFW COMPUTERS 

LAUNCH nnrn AT TONS 

22 "* * L V— T I T AN 

pi _ * Lv-smirn £ 

’ 24 r " S-C SUPPORT 

FACILITIES 

2 6 * SHUTTLF UPDATE FLIGHT 

? 7 * EXPERIMENT uor>ATF 

* C.S.F.C. C OTHFR 

"pQ "OPR! TAL~ 0°F RATIONS 

G & A CHARGEABLE 
G & A 

S UO TOTAL 

NON- G 6 A SUBTOTAL 
TOTAL 

*m g i a" ’charge* 


COST OF AOO*L SHUTTLE REPAIR FLTS 

GRAND TOTAL 

NO* nF FAILURES# *♦# 1 1 # 5 <T 

UPTIME ( YE ARS>#«««# -tl #59 

^UPTIME RAT in. ••##•• 0 #77 


PFRCOM PROGRAM 
^PROGRAM NO* 32 





SHUTTLE SCHEDULE DELAY. 3 f 0 

TOTAL SYSTEM MTTf #•**••• 12*0 

_VAR._sunsYSTrM .slope# ** •- * •?*> — 


SHUTTLC-MA !NT A INFO PROGRAM 
(T SPACTCP AFT ) -NOT flPTfMIZCO 

1 structure: „ 

2 ENGINEERING 

1 _ STARIL f tat ION . 

4 THERMAL 

«5 S-C MT CHANT SMS i 

6 " ELECTRIC POWER 

7 * OPIMARV OPTICS, 

ft ~ COMM. & DATA HANDLING 

0 pneumatics — — - 

10 t r ST C SUPPORT EQUIPMENT 

11 ^ PROGRAM MANAGEMENT _ 

IP *~ SYSTEM INTEGRATION 

l T ___ RE.l I ASH I TV — 

IA QUALITY ACCEPT ANCE 

IS TITAN INTERSTAGE 

IS* titan shroud 

| 7 SHUTTLE INTERFACES 

1 ft * TRAINERS £ SIMULATORS 

_ t O ^EXPERIMENTS A J\ 

2<J GROUNn STATION 

?l * NEW COMPUTERS 

launch OPERATIONS — 

'“?? ♦ LV-TITAN 

P 3 * _ 1_V- SHUTTLE 

?/> S-C SUPPORT 

2S _ * EACILITIES 

pf, * SHUTTLE (UPDATE FLIGHT 

27 * expcpimcnt update 

20 * G*S*P»C« & OTHER 

^"9 '“ORS I f AL OpSp AT I ONS 

G C A CHARGE ABLE 

G G A 

SUBTOTAL _ „ 

’ NON-G F, A subtotal 

TOTAL _ 

*N0 G G A CHARGE 


COST OF Af>0’L SHUTTLE RFPAtH FLTS 

grand total . - - 

NO. OF F AlLORES. • • « n*?o 

UPTIME (YEARS)****. It. 20 

UPTIME RATIO#* #•••• 0#7S 


PERCOM PROGRAM 
~ PROGRAM NC1.33 


ON-RECURRING 


RECURRING 


OPERATIONS, 


20150000# „ 
17500000. 
77OA?0. 

2 1 20000 • 
3520000 . 
36sn?6. 

1 300000 « _ 

21 2553? • 
1ST70. 
4A6OSA0# 

_ 2 5 31000* . 
944000# 

_ _ l \ 1600# _ 
1445220# 

5M2000. 

0.0 

j> 0910000*.. 

31 10*00* 

50 09 00 0 

3261000* 
4650000. , 


30A4921 A#._ 
226012A. 
204 76004 ♦ „ 

20I0Q71 • 
P7214H1. . 
Q? \? 765 #' 
0000070. „ 
| 3000000* 
29A 14 A I., 
20 70 A 14. 

71 19000. 
24 4 MORS# 

_ _ 1 T1MOO. _ 
50?0000. 

A 7000 0 ♦ „ 
1000000. 

1 997000. . 

100000. 

1Q0 OOP 0 0 • _ 

R00000* 

0 *0„ 


0*0 
o.o . 
0.0 
134701 ?. 
0.0 

0*0 , 
r- ~ 0 -Q 


22500000. 

I ooooooo • _ 

4060000. 
3*20 ?A. 

1 6000000 . 
3ROOonqo# 
A0000000. 


H4 l <?4 040. 

1 OB 5 1 997. 

^ 0497603 ? • , 
1419701 2# 

1 09 1 73040 • _ 


1 t t t 3 TOSS. % 
I433A150. 

| 2 64 AD? 00 . 

1 94063600 * 
3?0 33 ?B 00 *_ 


4000000* 


1 1 60QOQ# 


1 Ot 60999*. 


43D6666BB* 
25999904* 
4 AS A A AS AO # 



PC&COM PROGRAM 


PROGRAM NO « 34 * 


SHUTTLE SCHEDULE DELAY • _ 6 . 0 _ 

TOTAL systcm MTTE ...••• • 12«° 
VAP* SUBSYSTEM SLOPG*^ ^ 


SHUTTLE-MAl NTA1 NCD PROGRAM 
(3 SPACfCRAF T \ -NOT OPTIMISED 


NON-PEC UP R 1 NG 


RCC UPPING 


STRUCTURE _ . 

ENGINEERING 

ST AO IL 1 7 A T I ON 

thermal 

0-C MrCHANlSMS 

“electric nnwCP 

* po I MARY OPTICS 

COMM, t DATA HANDLING 

PNEUMATICS 

TEST r, SUPPORT EQUIPMENT 

program manag^m^nt 

SYSTEM INTEGRATION 

reliability, — 

QUALITY acceptance 

TITAN INTERSTAGE . 

i" TITAN SHROUD 

shuttle interf ACES 

TRAINrRS G SIMULATORS 

* pXPER I MENT S A S B 

GROUND STATION 

* NEW COMPUTERS _ 


20 l SOOOO. 

~1 7500000. 

770620. 

21 20000. 
3520000. 
365926." 

3300000. 

21 25532. 
___ I537*b. 

*4669540. 
__ 2533000. „ 
9 A 4 00 0 • 
t 1 1 600. w 
1445220* 

_ 592000. . 
0 • 0 

_j?09 IOOOO._ 
31 10400. 
50 0000 0 . 
32S1000. 
4550000. 


306 A 9? 16# 
2250126. 
20475994. 
291 09 7 l . 
?72l AOJ. 
9232 '55. 

^ H000M7’rt. 
3000003. 
2993493. 
20 706 J 4 . 

71 19000. 

~ 2449690 . 

1 93900. 

5920000. 

670000. 
1000000. 
__ 1997000. 

1 00000. 
^_3 90 0 0000 . 
900000 • 
0 .0 


LAUNCH OPERATIONS _ 

22 * LV-T I T AN 

?3 * LV-5HUTTLC 

' ?4 " ~~ S-C SUPPORT 

25 * FACILITIES 

?6 ' * SHUTTLE UPDATE FLIGHT 

27 * EXPERIMENT UPDATE^ 

29*"" * G.S.E.C. 6 OTHER 


0.0 
0.0 
0.0 
1 34701 2. 
0.0 
0.0 
0.0 


2250^0000. 

I OOOOOOO. 
495Q000 . 
362926* 
\ 5000000. 
39000000 • 
6 0000000 *- 


ORBITAL OPERATIONS 
G 6 A CHARGEABLE _ . . 

G & A 

SUBTOTAL 

NC1N-G C A subtotal 

TOTAL _ 

♦NO G C A CHARGE 


64 l 24040. 
10951997* 
94976032. 
1419701 2. ' 
1091 73040. 


1 1 l 133056. 

1433615 «• 
1254 6920 0 • 
"*194963660. 
320332900. 


COST QF ADO* L SHUTTLE REPAIR FLTS 

GP A*NO TOTAL 

NO. OF EAIlURrS.i.. 9.33 

UPTIME (YEARS)-. 9.33 _ 

UPTIME RATIO. ...... 0.62 


OPFPATI ONS 



430666606 
I 6666665 
456333312 


.SMUTTLF SCHFOULC OFLAYm 12*0 

TOTAL SYSTEM \?*Q 

.VAn^SUft^YSTFM ^LOf »C** f . _ _l • 25 


5HUTTL r “MAINTAINED PROGRAM 
(T SP ACFCRAFT)— NOT OPTIMIZED 


STRUCTURE , 

CNGINFrufNC 

STAHIL ! 7 AT I ON ^ 

THFMMAt. 

S-C MPCHANI SMS 

CI.CCTRIC POWER 

* PRIMARY OPTICS 

COMM. G DATA HANDLING 
PNEUMATICS _ 

irsr t. support equipment 

PROGRAM MANAC.FMrNT 

SYSTEM INTEGRA! ION 

RCLI AfULI T Y 

QUALITY ACCEPTANCE 
TITAN I N IT PSTAGF _ 

* TITAN SHROUD 

SHUT TLC INTERFACES 

TRAINFPS & SIMULATORS 

J F X PFP l M C NTS A f* __B. 

GROUND STATION 

* NEW COMPUTERS 


LAUNCH nPFRATlONS 

27 * LV- TITAN 

7 1 * LV- SHUTTLE 

2 A S-C SUPPORT 

2S_ * FACILITIES , 

*26 ~ * SHUTTLF UPDATE FLIGHT 

?7 _ * EYPCRIMCNT UPDATE 

20 ♦ G.S.F.C. C OTHER 

~20 OPS I TAL * OPERATIONS 

G G A CHAPGr AHLC 

G G A 

SUBTOTAL _ _ 

NON-G G A SUBTOTAL’ 

TOTAL _ _ 

♦NO G G A CHARGE 


COST OF ADD • L SHUTTLE REPAIR PUTS 

GRAND TOTAL _ 

NO. OF FAILURES. ... 7.00 

U°TIME ( YEARS )« •• • •_ ‘7 .00 

UPTIME RATIO. . 0*47 


PEPCOM PROGRAM 
PROGRAM NO. 35 




PfffCOM PROGRAM 


PROGRAM NO . 36 


SHUTTLE SCtirnULK DFLA Y. * ?4.0 
TOTAL SYSTEM Mr Tr»MMM 1?.0 

V ap * subsystem st opf,,.. t,2*) 


SHUTTLE-MAINTAINED PROGRAM 
SPACECRAFT )-NOT Of»TlM!rer> 


NON-RFCUPR 1NG 


PFCURH TNG 


structure _ 

CMGf NEFRfNG 

STAHll.t^AT ION _ _ 

THERMAL 

S-C MECHANISMS 
FI.rcTMf 0 °nwrR 

* PRIMARY OPTICS^ 

COMM, T, HAT A HANDLING 

PNEUMATICS 

'test c support equipment’ 

PROGRAM MANAGEMENT 

SYSTEM INTEGRATION 

Rri uniLiry 

OUALITY ACCEPTANCE 

TITAN INTERSTAGE 

TITAN SH»Oijf) 

qHIITTl E I fl rr RF ACFS__ 

TRA 1 NHK, f, SIMULATORS 

4 E KPFR I MPisiTS A G O 

‘"ground STATION 

NFW COMPUTERS 

LAUNCH OPCRATIONS _ 

’♦ lv-tttan 

_LV- SHUTTLE 

““s-C SUPPORT 

* FAC lL t T |FS 

* shuttlc update flight 

* EXr'FRJMffNT UPDATE 

G.S.F.C. C OTHER 


?oisoooo. 

1 7SOOOO 0 * 
770*?0. 
2l?00rt0. 
3G?0000, 
3GB6?6. 
3 lOOODO. 
21?‘jS3?. 
IS370. 
~ 4669S40. 
_ 2S 330D0. 

9 A A 00 0 » 

t l 1600* 

144SF20* 
_ 562000.. 

0*0 

_20910000. , 
31 10400. 
^ 500000 O • 
~325!000. 
4650000. 


0.0 
_0.0, 
" ~0 . 0 
134701?# 
D-.0 
0*° 
0*0 


30640?! 6. 

??50t ?6. 
?04 75964 • 
29! 00 7 1 - 
27P14M1. 
4 O? 1?76‘>. 

nooon/iu 

l 1600000. 
?0«3461. 
2070634. 
_ 71 l 9000. 
?4 4fl6 OS. 

1 3 DM00. 
<5020000* 
67000 0# 
" 1000000. 
1907000. 
1 00000# 
30000000. 
600000. 
0.0 


22600000. 

t onooono. 

4950000. 
362626* 
(6000000. 
390 0 000 0* 
60000000. * 


ORBITAL OPERATIONS 
GOA CMARG^AOLE 
G £ A 
SUBTOTAL 

'NON-G & A 'SUBTOTAL 

TOTAL ^ _ 

"*NO G ft A CHARGE 


B412404B# 
l 0B5 l OR 7 * 
94976032. 
1419701?. ‘ 
109173040. 


Ill 1 J3056. 

1 4336160. 
12S46R200. 
1948616H0. ' 
3203 3260 0 . 


COST OF ADD* L SHUTTLE REPAIR FLTS 

GRAND TOTAL _ 

NO. OF FAILURES.... 4.67 

UPTIME (YEARS!.. ... 4,67 __ 

UPTIME RATIO. ... 0.31 


GPFRAT TONS 



439666636. 

0.0 

439666633. 



146 


PEBCOM PROCRAM 


PROGRAM NO*17 


.SHUTTLE.. SCHEDULE.. OFLAY. f _ 0* 5_ 
TOTAL SYSTEM HTTP.. ! 5 # 0 

.var._ 5unsYSTCM_s.tnPE# *, 1 *25. 


SMUTTLF-MAINTAINCO program 


<1 

SPACECRAFT | -NOT OPT I M f 7FO 

NONtRECURR t NG 

RECURRING 

... 

1 

. • • < 

structu°f 

20150000. 

10649216. 

5> 


*CNG I NFFfl ! NG 

1 7500000. 

2250126. 

1 


STAMILI7AT ION 

1 I 624 4 l . 

30556976* 

4 


THERMAL 

?! 20000. 

2910971. 

5 


S-C MECHANISMS 

35 20 0 0 0, 

2721 4 8 |* 

6 


ELFCTRjr PfMVCR 

551829. 

1 39271 17. 

7 

♦ 

PRIMARY optics 

.1100000. 

8000878. 

0 


COMM. £ DATA HANDLING 

3206250, 

20516609. 

9 


PNEUMATICS 

21IS , 'S. 

45004 51. 

to 


TEST r, SUPPORT EQUIPMENT 

466954D. 

20 706 14. 

It 


PROGRAM MANAGFMFNT 

2511000. 

7t 19000. 

, 12 


systfm intfgrat ion 

944000. 

24 4 67,95. 

11 


RFLlAOn tTY 

t 1 1 600. 

1 51900. 

14 


QUALITY ACCEPT ANCF 

1445220. 

5820000. 

15 


TITAN INTERSTAGE 

5R2000. 

670000. 

16 

* 

titan shroud 

0.0 

1 0 0 0 0 0 0 • 

1 7 


SHUT TLF ! NTCRF ACCS 

20910000. 

1997000. 

1 8 


TR A INFOS K SIMULATORS 

11 10400. 

1 ooooo. 

1 9 

♦ 

F XPTR I MENT S A G 9 

5000000. 

39000000. 

20 


GROUND STATION 

3251000, 

H 00 000 • 

^ 1 

* 

NEW COMPUTERS 

4550000. 

0.0 


LAUNCH OPERATIONS 




* 

LV-TITAM 

0.0 

22500900. 

P\ 

* 

lv-shuttlc 

0.0 

1 oocnooo.^ 



S-C SUPPORT 

0.0 

49 S 0000. 

_ 25 

* 

FACILITIFS 

1147012. 

162826. 

~ ?6 

* 

shuttle update FLIGHT 

0.0 

. 1 15000000. 

P 7 

* 

E XPFP I M^NT UPDATE 

____ 0.0^ 

19000000. 

“~28 

* 

G.S.F.C. £ OTHER 

o 

• 

o 

r 

60000000. 

^20“ 


0P3ITAL OPERATIONS 




G 

£ A CHARGCABLF 

857904 12, 

t 14772000. 


G 

£ A 

1 1 0-6696 1 , 

17185560. 


subtotal 

96557392. 

152157568* 


NON-G & A SUBTOTAL 

14197012# 

194863680," 


total 

I 1 1 054 400 , 

34 70 21 056.^ 


♦NO G & A CHARGE 







TOTAL 


COST OF ADO* L SHUTTLE REPAIR FLTS 
GRAND TOTAL 

NO. OF F A 1 LUPFS. • • « * 10.84 


UPTIME l YEARS) . 11.05 

UPTIME RATIO....... " 0,00 


.OPERATIONS 



0000000 . 


I 1 60009. 


I 0160009. 

468216288* 

24191516* 

492429824. 



PERCOM PROGRAM 


PROGRAM NO. 3ft 


SHUTTLE SCHEDULE oflav.. 

TOTAL SYSTEM MTtr. •*...« 1S.0 
VAR. SUBSYSTEM • •*_ J.25 


• ’ w , - 

SMUTTl F-M A ! NT A t NTO PROGRAM 

(3 SP ACFCRAFT > -NOT 0<*TIMf7EO^ NON-RECURP I NG 


RFC UPPING 


OPERATIONS 


1 STRUCTURE _ _ 

p ENGINEERING 

3 S T Aft 1 L I 7 A T I ON 

4 TMCRPAL 

5 s-C ^ 

A ELECTRIC POrftR ” 

7 * primary optics 

e comm, c data handling 

9 PNEUMATICS 

*“* |0 TEST S SU n PnPT EQUIPMENT 

| | PROGRAM MANAGEMENT 

12 SYSTEM INTEGRATION 

__ |3 RFLIAR 11 ITY 

“|4 * QUALl t y accfptancf 

IG TITAN INTERSTAGE 

1 6 ” ♦ TITAN SHROUD 

17 _ SHUTTLE INTERFACES 

TRAINERS 0 SIMULATORS 
|Q^* FKPFRIM*"NTS a g o 

20 ~ GROUND station 

21 4 NEW COMPUTERS 


201 '>0000# 

1 7500000. 

! 162441 . 
2120000. 
3S,!0000. 

55lft?9. 

3100000. 

320625ft. 

2 1 1 0 S . 
4 A 0 . 

25 13000. 

944000. 
__ 1 1 1000. 
144^220. 
5A2000. 
0.0 

20910000. 

31 10400. 

_ soooooo. 

3251000. 

4550000. 


30640216. 

2 2 SO I 26. 

30 ft 060 7 6. 

29 l <19 M. 

27 2 1 4ft 1. 

1302/1 37. 

rtoooft/fi* 

20MI660M. 
4500 4 II. __ 
20 706 14 • 

7| 1OOO0. 

2440601. 

1 MHO 0. 

Sft 200 0 0 « 
670000. __ 
1000000. 

_ 1 997000. 

t OOOOO. 

39000000. 

ftOOOOO. 

0.0 


LAUNCH OPERATIONS 

22 * LV- T 1 T AN 

?1_* lv-shuttle 

p4 " S-C SUPPORT 

PS ♦ FACILITIES 

" 2 * m ~ ♦ shuttle update flight 

27 * EXPERIMENT UPDATE 

2ft "+ G.S.E.C. & OTHER 

PO ”ORO I T AL OPFR AT^fONS 

G T, A CHARGE AHLF 
~ G f, A 

SUBTOTAL _ ^ 

“ NON-G r, A SUBTOTAL 

TOTAL 

* NO G 6 A CHARGE* 


0.0 

0.0 

0.0 

134701,2. 

0.0 

0.0 

0.0 


85790432. 
t 106606 l » 
06057392# 
l 4 t 0701 7. 
I 11054400. 


COST OF ADO * L SHUTTLE REPAIR FLTS 

GPANO TOTAL 

no. of failures". • • %~ m 10 .*>6 

UPTIME ( YEARS).* •• • } 3.1 2 

UPTIME RATIO.'.'.. •• # O.flft 


22500000. 
10000000. 
4950000. 
162026. 
1 soooooo. 
300 OOOOO . 
60000000. 


~ ** 9000000. 

134772000. y< _ 

171 ft556ft • 1160999# 

15215756ft. / 

1 04 86 1600 * 

347021056. 10160^)99. _ 


TOTAL 


46821620ft. 

22500000. 

49073612ft. 
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P6RC0M 


PROGRAM 


SHUTTIF SCHEDULE _DELA Y* • 1.5 

TOT At, SYSTCM MTTF ~15.0 

VAP *_«> IJOGYSTFM_SLn PF V **« 1 f 25 ^ 


SMUtTl C-MAI NTA INFO PROGRAM 
<1 SPACCCRAFTl-NflT HPT I M f 7EO 


NON-PFCUPPlNG 


STRUCTURE 

eng r nccr i uc 

STABILIZATION^ 

THCW'Al 

S-C mfCHANMVJ _ 

flfctp 1 c power' r t " * 

PRIMARY OPTICS 

‘comm, C DATA HANDLING 
PNEUMATICS 

ttst *; support equipment 

PROGRAM MANAGEMENT 

SYSTEM INTEGRATION 

PEL | An ! L T T Y _ 

DUAL I T Y ACCEPTANCE 

TITAN lNTFRSTAC.e _ 

titan shphup 

SHOT TLC InTFRFACES_ 

TRAINERS f, SIMULATORS 

cxpfp i mi: nts a r,__e 

GROUND STATION 
NCW COMPUTERS 


.POISOOOO* 

1 7500^0 00. 

1 1 h? A n \ * 
21 20000*' 
35 20 00 0. 

ssi n?o. 
snoonno * _ 
3206250* 
nins. 

4 ft <iO SAD* 

_ 2ST >000* , 
044000. 
_ l 1 I 60 O v . 
1445220. 
5*2000* 
0,0 

^200 10 000* 
31 10400. 

^soooooo*^ 

3 2 5 1 0 0 0 ♦ ~ 
4550000. 


LAUNCH OPERATIONS 

2? * LV- TITAN 

? 3 * L V- SHUT TLF 

2A S-C SUPPORT 

*s * fac il i rrrs 

26 * SHUTTLE UPDATE FLIGHT^ 

27 * FXPHP1MFNT UPDATE 

~?H ¥ G.S.F.C* £ OTHFP 


0.0 

0.0 

0.0 
1 -5470 J 2. 
0.0 
0.0 
“ 0*0 


OROITAL OPERATIONS 

G C A CHARGEABLE 

GCA 

subtotal 

NON-G C A sun TOTAL 

JTOTAL _ 

* NO G V A~ CHAPGF 


_a 57 ? 0432 . 

1 106GO6 I • 
_96fl 57302. 
'l4 l 070 12* 
l t 1054400* 


COST OF AOO'L SHUTTLE REPAIR FLTS 
GRAND TOTAL 

‘no. of failures* To* 10 

UPTIME ( YEARS) l a* 73 

UPTIMF RATIO*"* V*"# «T * 0*05 




V 


PERCOM PROGRAM 


PROGRAM NO. 40 


SHUTTLE SCHEDULE OCLAY.. 2.0 

TOTAL SYSTEM MTTr 15*0 

VAR. SUBSYSTEM SLOPE.**# i.25 


SHUTTLE-MATNTAINro PROGRAM 
( 3 SPACECRAF T ) - NOT OPT I'M I 7ED 


NON^RCCURR IMG 


RECURRING 


STRUCTURE 

" *FNG INFER TNG " 

STABIL I 7 AT I ON 
THERMAL 

_ S-C MECHANISMS- - 

rLFCTRIC power 
Jf PRIMARY OPTICS^ 

"cnMM, r, DATA handling 

_ PNEUMATICS 

TFST T. SUPPORT EQUIPMENT 

PROGRAM MANAGEMENT _ 

SYSTEM INTEGRATION 

PEL I AM II ITY 

QUALITY ACCEPTANCE 

TITAN INT^-PSFAGC 

~i TITAN SHROUD 

_ shuttle interfaces 

TRAINERS L SIMULATORS 
EXPERIMENTS A 6 B 
GROUND STATION 

* NCW COMPUTERS 


20 150000. 

30649? 1 6 

17SOOOOO. 

2250126 

1 162441 . 

3 OB 069 76 

2120000., 

2910971 

3520000. \ 

. 2721493 

SSI 829 . 

|39?7 J 37 

3300000. 

8000H78 

32 0 62 SB. 

208 16608 

231 

4500433 

4669540. 

20706 14 

25 3300 0 • 

71 19000 

94 4 000* 

~ 2448098 

1 1 1600. 

1 J 3 800 

1445220. 

5820000 

582000. 

. 670000 


0.0 

_2 0910000. 

31 10400. 
_5000000._ 
3251000*" 
4550000. 


toooooo* 

_ 1 097000* , 
I 00000* 
J50000000. ^ 
800000. 
0.0 


LAUNCH OPERATIONS 

’??" * LV-TITAN 

2 3 * ^LV~ SHUTTLE 

24 S~C SUPPORT 

25 * FACILITIES 

?6*“* SHUTTLE UPDATE FLIGHT 
27 * CXP CRIME NT Ur»D ATE 

2B '♦ G.S.F.C. 0 OTHER 


0.0 

0.0 

o.o' 

134701 2. 

o.o" 

0.0 

0.0~ 


22 SO 00 00 • 

I 0000000. , 
~ 4950000. ' 
362826. 
15000000. 
30000000 / 
60000000/ 


HRn ITAL OPERATIONS 
G tr A CHARGEABLE 
G 6 A 

SUBTOTAL 

“non-g & A ‘SUBTOTAL 

TOTAL 

* * NO G \ A CHARGE’ , 


_ R5790 A 3 2 • 

“ t 1 0 6696 l * 
_96857392. 

14 1 97 0 12/ 
1 1 W)54400* 


1 34772000. 

I 7305568. 
1521 57568._ 
‘ 1 94863680 / 
347021 056. 


’COST OF AD0 # L SHUTTLE repair flts 

GRAND TOTAL _ 

"NO. OF FAILURES/#*/ 9.BB 

UPTIME C YEARS )••••# 12*35 

UPTIME RATIO #/ ~ 0*82 




9000000* 
! t 60999. 

I 01 60999. 

468236288. 

19411760. 

487640000. 




PE&COM PROGRAM 


shuttle schfoulf ortA Y*# 
total sy M nr ••••••• is.o 

VAn. suRSYsrrM .slope* * * » t #25. 


PROGRAM NO *41 


SHUTTLF-MA INTA 1 NFD PROGRAM 
(3 SPACFCPAFT > -NOT OPT I M l 7FO 


NON-RECURRING RFCURRING 


__ t structure 

?. ENGINEFRING 

1 STAftlL l 7 AT! 0 N^ 

A * THF^MAL 

5 »_ | _ s-o MECHANISMS-* ' l 

6 ‘ELrCTWIC POWFP 

7 * PRIMARY OPTICS 

~ ft "COM'L £ DATA HANOlTnG 

9 PNEUMATICS 

10 * TEST £ SUPPORT EQUIPMENT 

\ I PROGRAM MANAGEMENT 

1 ? SYSTCM I fJTFGRA T I ON 

1 3 R*"l. r An ! L I r Y 

l A QUALITY ACC r PTANCF 

IS TITAN INTFRSTAGF 

lft # TITAN SHROUD 

| 7 SHUTTLE INTERFACES 

lft" T R A I NfR S £ SIMULATORS 

IQ * EXPFR IMr-NTS _ A £_« 

Vo ^GROUND STATION 
Z\ * NEW COMPUTERS 

_ LAUNCH OPERATIONS , 

2 ? ♦ L V— TITAN 

2 3 ♦ LV-SHUTTL C 

S -0 SUPPORT 

25 _ ♦ _ FACILITIES 

2 ft * SHUTTLE UPDATE FLIGHT 

27 _ * EXPFRIMENT UPDATE 

“pft f * G,S*F.C. £ OTHFR 

Vo OROITAL OPERATIONS 

G £ A CHARGE A HLF 

G £ A 

SUGTOT AL 

NON-G £ A SUftTOTAL 

TOTAL . 

*N 0 G £ A CHARGE 

COST OF AOD’L SHUTTLE ~RFPAIR FLTS 

GRAND TOTAL 

NO* OF F A ILURCS * • • • Q *60 

UPTIME ( YF ARS )♦♦**• 1 2*00 

UPTIME RATIO 0*80 


20IS0000* 

I 7500000. 

I 16244 1 * _ 
2 l 20000, 

_ 3S20000* _ 
5M829. 
_3300000* _ 

Vpogpsh * 

P3IR8. 

4669540. 

2S 3 300 0 • 

OAAOOn, 

__ III 600* 

I 4 AS 22 0 * 

_ 5 ft 2 DO O & _ 

0*0 

^ 20010000 * _ 

31 10400. 

SQOOOOO, 

32 51 000 * 
4550000. 


0.0 

0.0 . 

0*0 

t 34701 ?. . 
0*0 

0 . 0 . 

" 0 m0 


_ 067004.32* 
t 10660ft l * 
96857302. 
t 4 l 970 12* 
1 1 1054400* 


"30649216* , 
2250 I 2 6* 
30086976. 
pot 0071 * 

2 721 4ft J* 
13927 i 37* 
nooofirft. 
poni ftftofi* 
45004 13* „ 
?0 706 34. 

7 1 > 0000* 
244*1698* 

I ! 311(10* _ 
5820000* 
670000* 

1 000000. 
1997000. . 
100000. 

_ 3 QOOOOQO ._ 

800000* 

0 . 0 _ 


22500000. 

1 0000000 #. 
4950000. 
362026 * 
15000000. 
39000000. 
60000000. 


134772000. 

17 lftS56ft* 
I 52 1 5756ft* 
1 94 H6 3 ftft 0 • 
34 7021 056 * 


OPERATIONS 



46Q236288. 

1 7999904. 
486236160. 



PEPCOM PROGRAM 


PROGRAM NO. 4? 


SHUTTLE SCHEDULE DELAY. . 3*0, 

TOTAL SYSTEM 15.0 

VAR. St ID SYSTEM SLOPE.... I.?5 


SHUTT LE -MAT NT A IN CO PROGRAM 
M SPACECRAFT l -NOT OPT I M I TED 


NON-RFCURR ING 

RFrURRING 

?otsoooo. 

7064021 6. 

I 7500000. 

2 ? 50 126. 

1 1 6 ? 4 4 l . 

30006976. 

21 20000. 

29 I 097 I . 

_ 35 ?0 0 00 . 

272I4H7. 

551029. 

1 79? 7 1 37. 

3500000. , 

Rrt0007fl. 

3?06?SO. " 

?0A t 660H. 

__ ?nns. 

4600477. 

4660 54 0 • 

20 70674. 


STRUCTURE 

ENGINEERING 

STAMILI f AT ION 

thermal 

S-C mechanisms 

electric powfr ~ 7 " 

* primary optics _ 

COMM, t, DATA HANDLING 

_ pneumatics 

TEST S SUPPORT EQUIPMENT 

PROGRAM MANAGEMENT 

SYSTEM INTEGRATION 

_nEt!AOUITY _ 

OU AL I T Y ACCEPTANCE 
_ TITAN INTERSTAGE 

i TITAN SHROUD 

SHUTTLE INTERFACES 

TRAINERS G SIMULATORS 
J EXPERIMENTS A & 3 

“ground station 

♦ NEW COMPUTERS 


_J?577000. 

944000. 

Ilf 600. 

t 445220. 

SH?000. 

0*0 

_20R 10 0 0 0* . 
^ 31 I 0 AO 0 • * 

5000000. _ 

3251 000 
AS SQ 0 0 0. 


71 1 ROOO* 
PAAA600. 

1 7 T MOO* 

~ 5420000. 
670000. . 
1000000. 

I *>07000 • 

100000. 

79(100000. 

R 00 000 • 
0.0 


LAUNCH OPERATIONS 

* LV-TTTAN 

_* LV- SHUTTLE 

^ S-C SUPPORT 

* FACILITIES 

'♦ SHUTTLE -UPDATE FLIGHT' 

* EXPERIMENT UPDATE 
'* G • S *F . C . C OTHER" 


0.0 

_ 0.0 

0.0 
I 7470 1?. 
0.0 
0.0 
0.0 


22600000. 
J 0(100000. _ 
4950000. 
36?«?6. 

I 5000000. 
79000000._ 
6 0000 000 ." 


OROITAL OPERATIONS 
G & A CHANGEABLE _ 

G *>, A 

SUBTOTAL 

"nqN-G C A SUBTOTAL 

TOTAL 

’*N0 GCA CHARGE^ 


66790 4 3 2 * 

l I066Q61 . 

96 AS7 30 ? . 

14197012# 
I 1 It) 54 40 O . 


| 74 7 7? 00 0 . 

I 735S56R. ' 
152157560. 
194067660#' 
347021 056. 


COST OF AOD«L SHUTTLE REPAIR ELTS 

GRAND TOTAL 

NO. OF FAILURES..’#''. ’ 9.33 

UPTIME ( YEARS) .... » 11.6? „ 

UPTIME RATIO....... 0 • 7 B ‘ 




466236260. 

i 6666665# 
464O029I 2# 




. SHUTTLE SCHEOULF^DELAY, 6 * 9 ^ 

TOTAL SYSTEM MTTE 15*0 

j/a r *_s u n s y 5 r #? m _ s l n ip f= * , * , | ,25 


PEPCOM PROGRAM 


PROGRAM NO #43 


shuttle-maintained PROGRAM 

jt 3 SPACECRAFT »-fJOT QDT1M17E0 


NON-PFCURR tNG ..RECURRING, 


STRUCTURE 

ENGINEERING 

_ ST AM I L I 7 A T t ON 

THERMAL 

_ S-C MFCHANISMS 

ELECTRIC ROWER * ' 

♦ ^PRIMARY OPT I CS 

“'COMM* G DATA HANDLING 
^PNEUMATICS _ 

TC ST r, SUPPORT EQUIPMENT 

PROGRAM MANAGEMENT _ 

SYSTEM INTEGRATION ~ 

RFLIARILITY . _ 

DUALITY acceptance 
__ TITAN INTERSTAGE 

♦ TITAN SHROUD 

_ SHUTTLE INTERFACES 

TRAINERS G SIMULATORS 

< F KPFR I ME NT S _ A^ G_ B 

GROUND STATION 

♦ NEW COMPUTERS 


20150000. 

_ 3064921 6. 

17500000. 

2250126. 

1 162441 . 

_____ 30066976. 

21 20000. 

2910971 . 

3520000. 

2721 463. 

551029. 

t 30?71 37. 

3300000. 

6000676. 

3206250. 

206166 OH. 

23 16*5, 

4500433. 

4669540. 

7070634. 

253 300 0 . 

7 1 t 900 0 . 

944000. 

2446696. 

111600. 

! 33600. 


1445220. 

_ 502000 # 
0.0 

20910000. . 

3) 10400. 
_soooooo.. 
3251000. 
4*550000* 


5620009. 

670000. 
1000000 . 
_ 1907000. „ 
t 00000 . 
_390 OOOOO *_ 

nonooo. 

0.0 


^ LAUNCH OPERATIONS 

22 ♦ LV-TTTAN 

23_ * LV- SHUT TLE 

?4 S-C SUPPORT 

25 _ * _ FACILITI FS 

"?6 ’ * SHUTTLE UPDATE FLIGHT 

27_ * EXPERIMENT UPDATE 

G.S.F.C. f, OTHER" 


0*0 

0 * 0 , 

0*0 
134701 2. 
0.0 

0 * 0 ^ 

0.0 


72500000. 
_I OOOOOOO. 
4950000. 
3676? 6* 

i soonooo. 

390 0 0 0 0 0._ 
60000000. 


flWOITAL OPERATIONS 

r« G A CHARGEARLC 

G G A 

SUBTOTAL 

’non-g G A SURTOT al 

TOTAL 

NO g“g a charge' “ 

COST OF A00 f l shuttle" rfpair elts 
GRAND TOTAL 

'NO. OF F A 1LURFS* * * • 0.00 

UPT! MC ( Yr APS) •• ••♦ 10*00 k 

UPTIMr PATIO. #••••• 0**7 


^ 05790432. 

t 106696 I . 
_ 966 57 39 2 . 

I 4 t 97 017* 
l 1 1054400. 


I 34772000. 

17306560. 
15215 766 B# _ 
194H636O0*' 
34702! 056. 


total 






PERCOM PROGRAM 
PROGRAM* NO* 44 


shuttlf schedule delay.. i?*o 

TOTAL SYSTEM MT TT •.*.««. 15*0 

VAR. SUBSYSTEM 51 OPE. • • •_ . 1*25 


SHUTTLF-MA ! NT A ! Nrt> PROG PAM 

(1 SPACECRAFT J-NHl OPTIMISED 


IN-RCCURR ! NG _ 

RCCURRI NG 

20150000. 

10649^16. 

1 7500000. 

2250126, 

M 62441. 

300 069 76 • 

21 20000. 

2910971. 

1520000* 

2 7 ? 1 40 1. 

551 0?9. 

' *1192/117. 

^3100000. 

00000/0. 

~ 3206250. ~ 

20016600. 

2U05. 

4500411. 

4669540. 

2070614. 

2513000* 

71 1900Q. 

944000. 

2440600. 


structure .. 

FNG1N«“FR tNG 

ST AH 1 L I 7 AT f ON 

*" THERMAL 

S-C MECHANISMS t 

CLFCTPIC pn^FP _ 

* PRIMARY OPTICS 

“ COMM, f, DATA HANDLING 

PNEUMATICS _ 

Tr ST G SUPPORT EOUIPMENT 

PROGRAM MANAGEMENT 

SYSTEM INTEGRATION 

_ RELIABILITY _ _ 

QUALITY ACCEPTANCE 
TITAN INTERSTAGE 

* TITAN SHROUD 

SHUT TL r INTTfirACES 

TRAINERS G SIMULATORS 

FXPCniMrNTS A G B 

'' ground station 

* new computers 

LAUNCH OPCR A T I ONS_ 

« \ V-Tl TAN 

* lv-shijttlc — 

S-C SUPPORT 

* each tries 

♦" SHUTTLE UPDATE >TlGHT 

* FXPFR IMCNT UPDATE 

G.S.F.C. G OTHER 

' QRR ! T AL“ OPERATIONS 

G G A CHARG^ARLE^ 

G G A 

SUBTOTAL M - - - 

“NON-G &“a~SUO TOTAL 

TOTAL ^ _ 

*NO G G A CHARGE 

COST OF ADD* L SHUTTLE R F PAIR FLTS 

GRAND TOTAL 

“NO. OF r A I LURES. • Y# 6.^2 

UPTIME C YEARS) 7 

UPTIME RATIO*...*.# 0.5? 


_ 1 1 | f >0 0 . 
144S220. 
502000. 
0 .0 

zoo toono* 
“ 31 10400. 
__ 5000000. 
3 ? 5 l 00 0 * 
4550000. 


0.0 
0.0 
0 *0 
1147012. 
0 .0 
0.0 
0,0 


057904 12. 
““ I 106696 1 , 
96 B 573 D 2 . 
14 197012. 
1 1 l 05440 0 < 


2 ?sonooo. 
i oonoooo. 

4050000. 
16?ft?6. 
15000000. 
39000000, 
‘ 60000000- 


1 34772000. 

1 7305560. 
15?t 57660, 
194063600 , 
347021 056, 


90 CO 00 0 


l 1 60999. 
1 0160999. 





PFR COM PROGRAM 


SHUTTL^.SCHEOULF^ DECAY • • J ?** 0 — 
TOTAL SYSTEM MTTE 1^*0 

VAR. son S Y S t PM _SC.O IP*; Kf * 9 1 ♦ 7 5- 


PPOGRAM NO*AS 


SHUTTLE-MA [ M TM NCR PROGRAM 
(1 SPACECRAFT )— NOT OPT I Ml 7FD 

1 STRUCTURE 

?“ "engineer !NG 

1 STARlLf 7AT ION 

4 thermal 

^ s — C MECHANISMS^ . 

6 ^ELECTRIC »nwcV 

7 ♦ primary optics _ 

^ comm. r, data handling 

o pnt u*ia t i r s . — 

|0 TEST G SUPPORT EQUIPMENT 

|| PROGRAM MANAGEMENT 

~ l? ~~ SYSTEM INTEGRATION 
t \ RFL ! AO I L I T Y __ 

14 QUALITY ACCEPTANCE 

15 TITAN INT«=RSTAGF 

• TITAN SHROUD 

17 SHUTTLE INTERFACES^ 

“ TRAINERS & SIMULATORS 

10 * EXPERIMENTS A C^R 

“~2<> * GROUND STATION 

p \ _ * ^ NEW COMPUTERS 

L AU NCH OPERATIONS N 

j> p ♦ (_ V— TITAN 

21 4 IV-SMUTTCE - 

~“ ? 4 S-C SUPPORT 

2S _ * RACILfTIFS 

♦‘shuttle UPDATE FLIGHT 

27 * EXPERIMENT UPDATE _ 

2ft * g'.S.F.C. f# OTHER 


"orbital OPERATIONS 

G G A CHARGEARLE 

g’g A 

subtotal 

NON-G f> A SUBTOTAL 

TOTAL _ _ 

"♦NO G G A CHARGE 


NON-RECURRING RECURRING 


J»0!50000# 

17500000. 

I 162441 . „ 
2 l 20000 . 
1520000. 
551929* ' 

HOODOO. . 

' 320 A?SfL 
21185# 
46 6054 0 • 
_ 25 1 TOGO . ^ 

04 A 000 • 
I t 1600. _ 

1 445220* 

5 ft 2000# 

0*0 

20910000. . 

31 10400. 

5000000.. 

3251000. 

4550000# 


0.0 
0 #0 
0#0 
t 34T0 12. 
0 .0 
0.0 


65790412. 
i 1066061 • 
_J?6R5739?» 
1419701 ?. 
t l 1054400 #_ 


3004 9210. „ 
2250 1 20- 
30*i ftf.oro. 
2910071 . 
2721 Ann 

| 10271 17# 
<40 00 0 711. _ 
~?08I660ft. 
40004 13. 
20 70014 • 
71 1 9000. 
2440009. 

| | VU10. _ 
5920000. 

070000. 
1000000. 
1997000. 
100000* 
_iooooono. . 
nonnoo. 
o.o 


22500000. 

1 0000000 . . 
4950000. 

362826. 

isoooooo. 

39000000 .. 
' 60000000. 


t 34772000. 

I 7 "JftSSft ft . 
1521 57560. 
194H61M10. 
34 7021 056 


COST OF ADO * L~ SHUTTLE REPAIR FLTS 

GRAND TOTAL . 

NO. OF FAILURES*... 4.31 

UPTIME I YEARS) ... • * • 5. IB 

UPTIME RATIO.'. *. 0.36 


OPERATIONS 



9000000# 


1 l 60999. 


t 01 60999# ^ 


4 6 B23626 8# 
0# 0 

46ft? 362ft B. 



SHUTTLE SCHEDULE DELAY* • _ ^ 0*5 

TOTAL SYSTEM MTTF • «'|R.O 

VAR • SUBSYSTEM SLOPE..*. I • 25 


SHUT TLF— MA I NT A I NCO PROGRAM 
H SPACECRAFT >-NOT OPTIMTZFO 


_ STRUCTURE 

" "‘ENGINFFRINCf “ 

STABILISATION 

THERMAL 

, s-o mechanisms ^ 

“'electric pnwro " 

PRIMARY OPTICS 

COMM. £ DATA HANDLING' 

PNEUMATICS _ 

"TEST £ SUPPORT' E0U1PMENT 

PROGRAM MANAGEMENT _ 

SYSTFM INTFGPATION’ 

_RFLIAniLITY 

DUALITY ACCEPTANCE 

TITAN INTERSTAGE 

V TITAN SHROUD 

SHUTTLF INTERFACES 

TRAINERS £ SIMULATORS 

J* EXPERT MFNTS A £ 0 

GROUND STATION 
A NEW COMPUTERS 

LAUNCH OPERATIONS 

* LV-TfTAN 

* LV-SHIJT TLF _____ 

S-C SUPPORT 

* *F AC I ( r T TFS- * 

♦~ SHUTTLF UPDATE FLIGHT 

* EXPERIMENT UPOATE 

A G.S*F*C. c other 

/JRHf TAL~OPERATT6 n$ 

GCA CHARGEABLE 

n £ A 

SUBTOTAL 

'nON-G £ A SUBTOTAL 

TOTAL 

'♦NO G £ A CHARGE ' 


COST OF ADD • L SHUTTLE REPAIR FLTS 

GRANO TOTAL _ ^ 

" NO. OF FAILURES. #•#' 0.03 ' 

UPTIME (VrARS)*###. _ 1 1 • 62 

UPTIME RAT TO. * 0*01 





PFRCOM PROGRAM 


PROGRAM NO.47 


SHUTTLF SCMFOULE DELAY,. 1,0 

TorAt system Mrrr.,.,,#4 in.o 
y ar . _sun system .slope ♦ , « , :4 ♦ 25 


SMUTTI.E-MAINTAINrO PROGRAM 
(1 SPACFC^AFT)-^OT QPTIMf ze0_„ 


NON-RECURRING 


RFCtJPR l NO 


STRUCTURE 

"* C«GI Nrrp i“mg 

ST AI1IL1/AT ION 

*“ THERMAL 

s-c wr : chan i : 

FLFCTR1C P(1YFR 

4 PRfMAPY OPT ICG 

” COMM. C DATA HANDLING 

^ pneumatics _ 

TFGT C SUPPORT EQUIPMENT 

PROGRAM MANAGFMENT 

~ SYSTEM INTEGRATION 

_ reliability _ 

~ DUALITY ACCEPTANCE 

TITAN 1NTCPSTAGE 

i TITAN SHROUD 

ShlITTLF INTERFACES 

TRAINERS C SIMULATORS 

_♦ J£XPP> I Mf* NT s ^ A_ ft. R 

GR OUNf> S TA TT ON 
* NEW COMPUTERS 


20100000 * . 
I7«>onooo* 
iAimoo. 
21 20000. 
_ 3520000# 

7 6 M10. 
_1100000. 
44630SH, 
32271, 
4660540. 
_ 2511000. , 
Q44900. 
_ l 11600, 

1445220. 

5D2000. 

0.0 

^0910000.,, 
Jl 10400, 

5000000, , 

3251000, 

4S50OOO. 


30640?! 6. 

22501 26* 
42094200* 
201007! » 
2721 4*1, _ 
ISflRA 
f!0 00 576,. 
SUY>76 VI 4, 
62615 tf), 
20 70614, 
71 | 9000 • 
24 4 07,00* 
111000,, 
SO 2000 0, 
^ 6 70000, 

1000009. 
_ 1 007000 • 

1 0000 9. 
JJROOOOOO, 
AOOOOO, 

0,0 


LAUNCH OPERATIONS 

?? “ * LV-T f TAM 

23 * LV- SHUTTLE 

"*24 S-C SUPPORT 

25 *' r AC It. I ties, 

* shuttle UPOATE flight 

py _ * CXOCRIMFNT UPDATE 

" 2 R "* G*S. F.t. r, OTHER 


0,0 

0.0 

0.0 

1147012.^ 

0*0 

o.o w 

0 , 0 ~ 


22500009* 

_ tOOOOOPO ., 

4950009, 

162R26. 

1 soonooo, 

39000000. . 
60000000. 


ORBITAL OPERATIONS 

G ft A CHARGEABLE 

~G ft A 

St JR TOTAL 

NON-G C A SUBTOTAL 

TOTAL ^ 

♦ NO G 1> A CHARGE* 

"cost of aoo # l shuttle" rfp air Vilts 

GRAND TOTAL 

"no, OF F A iLURFSi", • . r;r4 

UPTIME t YFARSJ, • • 13.26 

UPTIME RATIO., O.RR 


_ 8772R2RB. 
~ 1 1 316944, 
90046212* 
'141970!?." 
! 11242240* 


1622 62120*. 

20911074, 
1/11194 ! 44. 
194063660, 
37O05772R, 







PER COM PROGRAM 


PROGRAM NO #4 R 


SHUT TUP SrurnULF RELAY.. 1*5 

TOT At. SYS tr M Mf TF * » 18.0 

VAR# suns VST TM SLOPE. 1 ♦ ?5_ 


SHUTTLE-MMNTATNCO PROGRAM 
<3 SPACFCRAFT)-NOT OPTIMI^HO 


NON-nrcURRlNG 


RECURRING 


structure 
ENGINEERING 
ST Aim I 7AT ION 
THERMAL 

S-C Mr CHAN I SMS 

ei.FOTRIG ‘POWER V" ‘ ^ 

* PRIMARY OPTICS ^ 

’“COMM, f, OATA HANDLING 

PNEUMATICS 

TFSf r. SUPPORT EQUIPMENT 

PROGRAM MANAGEMENT 

SYSTEM INTEGRATION” 

RELIABILITY ~ 

OUALIIY ACCEPTANCE 

'‘TITAN INTERSTAGE 

"• TITAN SHROUD 

SHUTTLE INTERFACES 

TRAINERS & SIMULATORS 

* EXPERIMENTS A & » _ 

’ GROUND STATION 

* NEW COMPUTERS 


20150000. 

I 7500000# 
t 618100# 
2120000* 
3520000. 

768138#, 

3300000. 

~ 4463050. 
32273* 
46005 A 0 # 

283300 0. 

044000# 
__ It 1600 ,. 
1445220*' 

582000. 

0#0 

J200 I 0000. ^ 
3110400#' 
, 5000000# . 

3251000. 
4550000. 


3064R216# 
2250126. 
'4 2804 208# 
2810071 . 
272148 I. 
J 9 J 86 JL 52 # 
8000878# 
280/6 18 4# 
6264830# 
2070634. 
7110000. 
2440608# 
133000. 

" 5020000. 

670000., 

*” li) 00000 . 

_ inorooo. 
100000 * 
jsoonnono# 
800000. 


LAUNCH HPCRATinNS, 

22^4 LV-T t TAN 

2 3 ♦ _LV- SHUTTLE A 

'24 ”s-C SUPPPRT 

25_ * rACIt.IT IPS _ 

26^ * SHUTTLE U* D A TE~ EL I ChT 

27 4 EXPERIMENT UPDATE 

'pr"* G.S.F.C. 0 other 


0.0 

0*0 

0.0 

1347012. 

0.0 

0.0 

0.0 


22500000* 
I 0000000 . 
4 850 0 0 0. 
362826. 
15000000. 
30000000. 
60000000. 


ORBITAL OPERATIONS 
GCA CHARGEABLE 

V> C A 

SUBTOTAL 

’ndn-g f, a" SUBTOTAL 

TOTAL 

’♦NO g’ &~A "CHARGE" 


8772Q288. 
11316044. 
90045232# 
1 4 10701 2 »" 
1 13242240# 


162262320# 
2003 » 824. 
0831 04 144. 
’ 1 04 06368 0 • 
378057720# 


COST OF ADO 4 L SHUTTLE REPAIR FLTS 

GRANO TOTAL , _ _ 

NO# OP FAILURES# # * • ’8.62’ 

UPT IME < YEARS! 12.02 

UPTIME PATIO##.#### 0.86 


OPERATIONS 






SHUTTLF_SCH*OUl.e DFLAY«#.-2t<> 

TOTAL SYSTEM MTTF.* 18,0 

_VAR t ^SURSY.STF.M .SLHP£t * * #„.t #25 — 


SHUTTLE “MMNTAI nfo program 

( 1 SPACECRAFT >-N0T OPTIMIZED 

■ ••(••Ifivx****************** 0 *' 

I # STOUCTUOfr 

! ? ’engineering 

1 STAH n. I 7 A T l ON_ _ 

4 " THERMAL 

«V S-C MFCHANtSMS ~ 

6 FLFCTP I C Rn*CR 

jr_^ * pp t MARY OPTICS 

~ ft *" COMM. £ DATA HANDLING 

O PNEUMATICS _ 

""|0 TF ST C SUPPORT EQUIPMENT 

11 PROGRAM WANAGCMFNT 

1 2 ~ SYSTEM INTEGRATION 

J| 1 PFLt AHILI TV . 

14 DUALITY ACCEPTANCE 

t S ^ TITAN IMT^PSTAGF 

~~l«~ i TITAN SHROUD 

|7 SHUTTLE INTERFACES 

1ft TR 4 1 NF W S £ SIMULATORS 

_ t 9 *_F KP TR I n r S a £ 0 

" ?0 GROUND STATION 

21^ NEW COMPUTERS 

LAUNCH operations 

~ ?? LY-TJ TAM 

?i_ * ly-shuttif 

~‘?4 ‘s-C SUPPORT 

26 * FACILITIES _ 

" 2A *" SHUTTLE UPDATE FLIGHT 

27 * EXPERIMENT UPDATE 

~28 * G.S.F.C* £ OTHER 

zn OPO I T AL OPE RAT I ONS 

G £ A CHARGE AHLE 

G £ A 

_ SUOTOTAt _ 

NON-G £ A SUBTOTAL 

TOTAL 

~ *NO 6 £ A "CHARGE 


cost of" ado* l shuttle repair fli 

GRAND TOTAL „ 

MO* OF FAILURES* fl*A0 
UPTIME < YEARS ) • • • ♦ ♦ „ l ? • GO _ _ 

UPTIME RATIO ******* 0*84 


PSRCOM PROGRAM 
PROGRAM NO * 49 


NON-RFCURR!NG 


RFCURRI NG 


OPERATIONS. 


201SO0O0* „ 

t 7500000. 

_ t 6 tftino* 

21 20000. 

_ 3520000. t „ 
76H l 3ft* 

1100000. _ 

44G10Sft. 

32? 7%. _ 

46GPS40* 

25 11000* „ 

Q44000* 

I !1600*_ 

|445??0* 
58?090. 

0.0 

_?09l 0000. 

11 10400* 

5000000*_ 

3251000* 
4550000. _ 


„ 30640? I 6# _ 
?? 501 ? 6 * 
4?O0420ft, 
2910971 . 
?T?\ 4M1* ^ 
I <1386 152* 
^ R000878* . 
28976184 • 
62645 JO. . 
?0 7 06 14 • 

71 I 0000*. 

2448600. 

| llftOO ♦ _ 
~ 5820000* 
_ 6 78000. 

1000000* 
_ 1007000* _ 

I ooooo* 
_jiqoonooo*. 

800000. 

0.0. 


0*0 

0.0 . 

0 *0 
1 1470 t 2* 
0.0 

0 .0 ^ 

0.0 


2?5 OOOOO . 

_ t onnnooo *, 
4050000 * 
! 6 ? 8 ? 6 * 
16000000* 
lOOOOOOO. 
60000000. 


_ 877 ?0 2R8 « 

J ! 1 16044* 
_ 0004621?. 
14107012* 
I1324??40. - 


1 6?2 6? T 1 0 • 
200 II 8?4* 
183104 1 44. _ 
" 1 94 H6 1680 • 
178057728. 


9000000* 


1 I 60000* 


1 01 60009. 


TOTAL 


601460736* 
1 1099098* 
5t 3460480* 



P6«COM PROGRAM 
PROGRAM N0*5<T 


SHUTTLE SCHFOULC OFLA Y* * 2*5 

tqtal system Mrrp..**..« 10*0 
vap * subsystem sunn??..., i.?s_ 


SHUTTLE-MAINTAINFO PROGRAM 
(3 spacecraft )-not optimized 


NON-RECURR ING 


occurring 


OPERATIONS 


J STRUCTURE 

z ENGINEFUING 

1 _ STABILI 7AT l ON 

4 "" THERMAL 

s s-c mechanisms 

' ELECTRIC POWER 


ZOtSOOOO. 
1 7600000. 
to 10 too* 
21 20000. 
_ 3520000. 
76B13«* 


_T064O?l/»* 
22501 ?6. 
42R94 200* 
2910971 * 
272 1 49 1* 
19396152. 




7 

♦ PRIMARY OPTICS 

3 100000* 

oono'mi. 



* 1 



A 

4 

COMM* T, DATA HANDLING 
pmpumat f CS 

4463050* 

32273. 

?A9 7f. IMS* 
6264530* 

* 




j 

"t o 

i t I 

'' TEST 6 SUPPORT COUIPMHNT 

program management 

466054 0 • 
ll> “ 2533000* 

2070634. 
71 JO000* 





j 

! ' 

♦ i a 

" SYSTEM I NTFGPAT I ON 
REl. 1 A31LI TV s> 

044000* 
I ! 1600* 

2445699* 
1 1 tnoo* 




* 

l 

1 

14 

_ ™ *** 
16 
i r 

QUALITY ACCEPT AnCH 
TITAN INTERSTAGE 

1445220. 

SR2000* 

6*120000. 

670000. 



• 



~i TITAN SHROUD 

shuttle interfaces 

0*0 

20010000. 

1000000* 

1997000* 




, 


" 1 A 
14 
20 

j - ^ ?1 

TP A I NC PS f* si MULATOPtS 
4 FXf»n> f MCMTS a fr q 

31 10400* 
6000000. 

100000* 

39000000. 





1 

‘ground STATION 

★ Nrw COMPUTERS 

TP61000. 

4SSOOOO. 

ROOOOO. 

0.0 






LAUNCH flPE p A T I ONS 







4 

» ’ PP 

PI 

* LV — T I T AN 

4 LV — SHUT Tl F 

0.0 

0.0 

22500000. 

1 0000000. 

• 





~24 
♦ 25 

“"2« 
i 27 

7 S-C SUPPORT 

4 FAT ILJ T ICS 

, 0.0 
1347012* 

4050000 . 

_ .162926* 






* shuttle UPDATE PLIGHT 
4 CKPfP TMf-NT UPDATE 

0.0 

0.0 

I soooooo. 
39000000. 


_ 




.J ?S 

"'4 G . S »F «C # & OTHER 

‘ 0.0 

60000000. 


' 



.—4 

20 

non ? tal operations 

GCA CHARGEABLE 

0772020B. 

• 162262320* 

bbodobb. 






GCA 

subtotal 

1 1 316044. 
99045232. 

20931924. 

193194144. 

11 60999. 






NON-G fc A SUBTOTAL 
TOTAL 

14197012. 
1 1 3242240* 

1949636B0. 

376057720. 

101 60999* 






4 NO G C A CHARGE 


TOTAL , _ 

501460736. 




, 


“ COST OF* ADD 1 L - SHUTTLE flF PA tR^^FLTS”"" 
GRAND TOTAL 



10976606. 

512436224. 





i 

NO* OF FA ILURFS • • * • J 0.20 
UPTIME { YEAR S ) * * * # # 12.29 


. 

• 






UPTIME RATIO* 0.B7 


' 1 1 








PCRCGM PROGRAM 


PROGRAM NO# S | 


SHUT TLF SC MODULE ^OFL/W* •_3«0. - 

TOTAL SYSTEM MTTF #. "lfl.0 

VAP ». 1 #25 


SHUTTLC-MA1NT A INFO program 

(1 SPACECRAFT >-NOT fJPT f M I 7EO NON-REC<jnn t NG „ „ OCCURRING .. OPFPAT f ONS . 


1 STRUCTURE; 

? eNGiNrrpiNG 

3 ST/VTIL I 7AT ION 

f *4 THERMAL 

| 5 S-C MECHANISMS 

] 6 *~*Cl TCTR fC POWrf? 

: 7 __* np f MARY 0° TICS 

ft "COMM* G DATA HANDLING 

n nurUMArics 

Trsr ft SUPPORT EQUIPMENT 

_t1 PROGRAM MANAGEMENT 

12 SYSTEM I NTTGRAT \ ON 

II RFttARIlfTV 


G\ 

O 


] 


1 A QUALITY ACCEPTANCE 

IS TITAN INTCRSTAGE 

| A A TITAN SHROUO 
17 SMljTTL T INTERFACES h 

in “ train? rs g simulators 

10 A FKPCR f MrNTS A 

20 GROUND STATION 

2 1 * NEW COMPUTERS 

LAUNCH nPFPATinMS 

2? * Lv-rrrAu 

23 * LV-SHUT TLF , 


2 A S-C SUPPORT 

25_* FACILITIES 

2:6 *' SHUTTLE UPDATE FLIGHT 

?7 * experiment update 

~2M *~G.S.F.C. G OTHER 


20160000. 

17500000. 

I6JM100. 

21 20000. 
3620000. 
760130. 

^ nooooo, 

4 46 T05 O. 

3?2 r i* 
4669540, ’ 

_ 26 I 1000 . 

944000, 

_ I t 1600. _ 
1445220. 

_ 602000. _ 

0.0 

£0910000. 

31 10400. 

_5000000. 

3261000. 

46 600 0 0. 


^06A<)2! 6, 
2260126. 
4299420ft. 
2010671# 
27*149 I# 
1 9 U16T62# 
nooon7n. 

2fV>7f,394 . 
62*46 10# 
20 706 14# 
71 I 9000. 
2446606. 

I MOOfl# 
5020000# 
6 70000 • 

toooooo# 

_ 1997000# 

jooooo# 

30000000# 

000000# 

o.o 




\ 


0.0 
0.0 
0.0 
134701 2 . 
0.0 

0.0 

'o.o 


22600000 . 
_ 100 00000. 
4960000 * 
362 M 2 6 # 
3 5000000 . 
39000000 , 
" 60000000 . 


OR 61 T AL OPERATIONS 
G G A CM ARGT A OLE 


162262320 . 

9000000 # ' 


__ ' 

SUnTHTAL 

U 316944 . 
09045212 . 

20031624 , 

101194144 , 

1 I 60999 . 


NON— G G A" SUBTOTAL 

I 4 f 97012 . 

J 04 R 6 T 6 MO. 



total 

t 132 *? 240 . 

37005772 ft. 

10160999 # 


"* NO G G A CHARGE 


total 

501460736 # 

- -- - - j 

COST OF AOO'L SHUTTLE REPAIR FLTS 
GRAND TOTAL _ 



t 0000000 # 
51 1460606 # 


NO. OF FAILURES# ##♦ ~ M.Ob 
UPTIMF (YCARS)#**.# 12#00 


A 



“uptime ratio 0#«0 


# 1 





PERCOM PROGRAM 
'PROGRAM NO *52 


SHUTTLE SCHEDULE f>EL A V- w mmm 6* 0 

TOTAL SYSTEM MTTF. ••••«« 1**0 

VAP* SUM SYS TPM SL/1°F •••.*. 


SHU TTLS-MA I MT A t NFO PROGRAM 
(7 SPACFCPAF T ) - NOT n D T|M|7f*0 


NON-npCURRING 


RECURRING 


| STRUCTURE _ 

~9 ’ *CNG INFER tNG 

3 _ ST Aft IL l 7 AT I ON _ _ 

4 “THERMAL 

«; S-C MECHANISMS _ _ r 

6 “ “CLCCTfUC POWER 

7 ♦ PRIMARY OPTICS _ 

4 y COMM* G DATA HANDLING 

9 PNEUMATICS . _ 

10 ~~YEST G SUPPORT EQUIPMENT 

It PROGRAM MANAGEMENT • 

t? SYSTEM INTEGRATION 

13 _ RELIABILITY „ __ 

t a’ “duality ACCEPTANCE 

ts TITAN UITTRSTAGF . 

I A * TITAN SHROUD 

|T SHUTTLE INTERFACES — — 

1*““" TRMNEOS C SIMULATORS 

19 * EXPCRIMENIS A £ ft 

?<j GROUND STATION 

21 * NEW COMPUTERS 

LAUNCH OPERATIONS 

??* * LV-HTAN 

2 3 * LV- SHUTTLE . . 

24 S-C SUPPORT 

2s * r&riLUics 

26 * SHUTTLE UPDATE FLIGHT 

27 * EXPERIMENT UPDATE 

25 * G*6*F.C. G OTHF.R 

” 2 9 OljnrTAL“nPERA“fToNS “ 

G t A CHARGE AftLC 

G C A 

SUBTOTAL _ _ 

NON-G T *' A SUOTOTAL 

TOTAL 

♦MO G C A CHARGE 

“ "'COST of ADO • L ~^HUTTU£ REPA I k FLTS 

GRAND TOTAL _ * _ 

NO* OF FAILURES* » • • *“ 7*00 

UPTIME (VrARSI**#** 10- SO 

"uptime RATIO******* 0*70 


30649216. _ 


t 7500000* 

” ' P2S0126. 

1 * inton* 

4299420ft. 

2l 20000* 

291 0971 « 

35,20000* 

272149 L 

76013ft* 

1 9 1 06 JS 2 * 

3300000. 

9000973* 

4 46 306 ft • 

>6976 194* 

3?27>. 

6264 6 10i 

4669540. 

20T06 14, 

_ 2633000. 

7119000. 

944000." 

2446693. 


M 1600* ^ 

144S??0. " 
SR2000* 
0.0 

20010000 . 

31 10400* 
_ 5000000* 
*3?S 1 000 * 
46 S 0000 . 


0 .0 
_ 0.0 . 
~0 .0 
1347012* 

0 .0 
0 .0 
0.0 


R 77 ?n?sn. 

I l 3 16944* 
9904S272*_ 
1 4 1 97 0 1 2 *~ 
I 13242240* 


i3T000._ 

ss?oooo # 

6 7 0 0 0 0 _ 

toooooo. 

t 907000* _ 

I ooooo. 

39000000* 

oooooo. 

0*0 


22SOOOOO* 

1 ooooooo.^ 

4960000. 

362026. 

" 15000000. 
39000000. 
60000000. 


t 62? 62 3? 0 • 
20931 024 * 
103194144* 
194063600** 
3700*7720. 



501460736. 

6O0O000* 

506460672* 



pfrcom program 


PROGRAM NO# 53 


5HllTTLF_ SCHFOULE OCLA Y * 4 |2*Q_ 

total systfm mttf. *#..#. l o. o 

VAR. ^in<;yr >T r M ^nr>F tf , t _ l t 73 


smutti r-MAt mt A t*n r> 

t 'l ORACi O'Af t i-wnr 


PROGRAM 
OP? IM! 7 FO 


NOM-RrcURRtNG 


ni r muring 


0 PFRAT 1 HNS 




jl, 

’ a 

<; 

6' 

j 7 
n 
O 

to 
1 1 
12 

J ^ 
I 4*“ 
. 15 . 
16 
t 7 . 
1* 
to 
?rt 
21 


structure 


ENGINCFRING 

STARIL I 7 A T ION 

~ THERMAL 

^ $ Sc NI* CM A N I SMS^ 

~ n.ttCTO l c ROWE*" ~ 

♦ primary optics 

COMM# c DATA MANGLING 
PNTe/MATfr^ 

TEST r, SUPPORT COUIPMGNT" 

PROGRAM M4 NAC,r M* NT 

SYSTEM | NT FGRA T ION 

or LIABILITY 

QUALIIY ACCEPTANCE 
TITAN |NT r PSTAGF 

♦ TITAN SHROUD 

„ SMUT TLF INTFOF ACES 

TIMINGS C SIMULATORS^ 

J^_FYPro IMFMTG A_ft_0 

GROUND “STATION 

♦ NFW COMPUTERS 


20160000.^ 

17500000# 

1618100# 

2120006 # 

_ 3S20000# 
7001 TAp 
_ 3*100 00 0 • , 
a a o:tosn« 
i??r 3# 

466954 ( 1 # 


, 30649716# 
2230120 # 
42994700 # 
2910971 # 
u 2.7 21 AM 3# 
1930 6152 . 

^nooonm# 

2 MO 7 A 1M4 * 
6264510. 
20 706 t A » 






*2533000. 7110000. 


944000# 
_ I 1 1600., 
14 AS?20. 
__ SR2000. 

0.0 

_?09 10000# 
31 10400# 
_6000000*„ 
3251000." 
4550000# 


2440600# 
_ 1*51000# 

5020000. 
670000# 

ioooooo. 

_ 1 997000# . 

i ooooo. 

_3900n000._ 

nooooo. 

0#0 


LAUNCH OPERATIONS 

^22" * LV-TITAN 

23 * LV- SHUT Tt F 

74 S— C SU°PnRT 

FACILITIES V 

Zf> * SHUTTLE UPDATE FLIGHT* 

2 7 * F X°f!R T M C NT UPDATE 

28 * G.S.F.C# & OTHER 


20 


"ore ! T AL _ “ OPE RAT t ONS 

G G A CHARG c ARLF 

* G G A 

SUBTOTAL 

“non-g g a surtoYal 

TOTAL 

NO G*t A CHARGE" 

“cost of ado*l shuttle'YTepa IR~ FLTS 

GRAND total __ _ 

"no. OF FA! LURES# • #V siftO 

UPTIME (YEARS*. ♦##. 8#40 


0.0 

0.0 

"" o.o' 
J3 r 470r2. 
0.0 

0.0 

’" 0 . 0 ’ 


_ B77?fl?8fl. 
~ 1 1316044# 
99045732.^ 
'~14 I 9701 2#" 
1 13242240. 


22500000. 

, 10000000 . 
4950000# 
r 367826# 
18000000. 
390 00 0 0 0 # _ 
60000000. 


162267320. 

700 *1824. 
1031 94144. 
194661600#' 
378057720. 


TOTAL 


9000000. 
t l 60999. 


I 0! 60999. 


501460736. 

0.0 

501460736# 


uptime RATIO. 


0.56 





PERCOM PROGRAM 


PROGRAM NO *54 


SHUTTLE SCHEDULE DELAY# • 2 + »0_ 

“total system mt rr .*•*«•• ib.o 
VAR# SUBSYSTEM SLOPE# • •• * * 2 5 _ 


SHUTTLF-MAJNTA l NEO PROGRAM 
,{ 3 SPACECRAFT )**NOT OOTIMf7EO_ 


NON-RECURRING RCCURRING 


STRUCTURE _ 

ENGINEERING 

START L T / AT I ON 

TMERMAl 

S-C MFCHANISMS ^ ' „ 

electric* rimer ^ 

♦^PRIMARY duties >_ 

COMM, r/ DATA HANDLING 

PNEUMATICS 

TEST C SUPPORT EQUIPMENT 
PROGRAM MANAGEMENT . . .. 

~ SYSTEM integration 
_rcliaoility I 

DUALITY ACCEPTANCE 

TITAN INTERSTAGE 

TITAN SHROUD 

SHUTTLE INTERFACES^ 

TRAINERS £ SIMULATORS 

♦^EXPERIMENTS ASM 

GROUND STATION 

♦ NHW COMPUTERS _ 

LAUNCH OPERATIONS 

'♦ LV-TTTAN 

* lv-shuttle 

S-C SUPPORT 

* FACILITIES _ ^ * 

♦ SHUTTLE UPDATE FLIGHT 

* EXPERIMENT UPDATE __ 

G.S.F.C# 5 OTHER 

ORO I TAL~ HPERAtToNS 

GCA CHARGEABLE 

GCA 

SUBTOTAL 

NON-G C A SUO TOT AL 
_TOTAL _ _ - — 

♦ NO cT c a“chapge 

“cost of aoo*l shuttle repair flts 

GRAND TOTAL 

"no. OF FAILURES.##* 4*00 

UPTTMr ( YE ARS I * * ♦ • • _ A.OO 

‘uptime ratio*#..*** 0*A0 


soisoooo. 

176 0000 0 • 

16 in t oo# 

21 20000. 
3520000. 

"* ~ 76Bi 3ft* 

3100000#^ 

446305«# ' 

32273. 

‘*460904 0. 

25 3 TO 00 • 

944000# 

_ X I I 600 • 

1445220* 

5B200 0 • 

0*0 

_209 10000* 

31 10400* 

_ soooooo* 

* 3251 00 0* 
4560000# 


0.0 
O . 9 , __ 
0*0 
134701?# 

0.0 * 

0.0 

“ 6*9 


R772B2ftft* 
" I 1316944# 

99 0 45*2 32# 

14197012* 
1 1 32 4??40 • 


JS06492I6. 

~ 2250126. 
4299420B. 
2910971. 
2721 4ftl. 

U03IU*3§2* 

_ flO OOft 7ft . _ 
■2 ft9 76 3 34. 
6264530. 
2070634# 

_ 71 l 900 0* 
244 669ft. 

1 3 3 ftOO • 
SB 20000 * 
670000* , 
1000000 * 
_ 1997000* 
100000 . 
_39000000* N 

nooooo." 

o.o 


2 2500 000 * 
tooooooo. , 
49^*0 obo . 
162626 # 

1 5000000 # 
39000000# 
6 000 Ort 00 * 


! 62262320 • _ 
20931 B24 # 
1ft 11 94 144# 

1 94B6 3600 # 
37HQS77? ft* 


TOTAL 




P9J 


PHRCOM PROGRAM 
PROGRAM N0.55 


shuttle _ scHemjL€„o£LA** , __o.s_ 

TOTAL SYSTEM MTTF »«..»• * 21*0 
V\t? T ^U^Y p >TFM_nL nr *^i t t^_.l ,?*>. 


>•! » * f t t 4«9f»Mf 

SHUTTLE-MA I NT A 1 NEO PROGRAM 

^PACrcPAFri-wnr optim^er non- occupying RFCutmiNG . .oproatioms^ 


2 

A* 

5 

6 
7 

~9 

n 

to 

1 

j T- 

1 4 

15 „ 

16 
17 


^STRUCTU^E 
^ENGINEERING 

.stahili NATION __ 

THERMAL 

G-C MFCHANfSMS _ 

ELECTRIC *>OtfFR™ ‘ ' 

r> q f m a O v OPTICS 

COmm. & DATA HANDLING 
PNEUMATICS 

TLSf 6 iU'VORf rouinMCNt" 
PPflGPAM MANAGrMFNT , 

"system i ntegpa r ion 

JtrL fAOfl f f v . 

OUALlty AZCl^T ,v,c~ 

k TITAN INTPRSTACF 

TITAN SHROUD 
_5Ml|TTLE INTERFACES 


_?0 I 6000 0 
1 7600 0 00 • 

_ 21 10 63 1 « 
2I20000-. 
ISPOOOO. 
|D1 | 44%. 

1300000. , 

6076740. 

^ 4?4P%. 

466064 0 . 
_25J3OO0* . 
944000. 

Mi 60 0^ 

^ * 

__ k 6O200O* 

0.0 

. 20910000. __ 


in 


TPM urns t SIMULATORS 

31 1040 0 . 

.t9_ 

»_ 

EXPERIMENTS A £ D 

SO0QOOO. 

Pf> 


GROUND STATION 

32S100Q. 


* 

new Computers 

4SSOOOO. 


LAUNCH nPCRATIONS __ 


2? ~ 

♦ 

LV-Tl TAN 

0.0 


f 

LV-SMl/TTLF 

,0.0. 

24 


5-C SUPPORT 

0.0 

?S ^ 

* 

FAC1I ItfES 

13 47012.. 

76 * 

* 

shuttle update f FLIGHT 

0.0 

? 7 

* 

EXPERIMENT UPDATE 4 

0.0 

?B 

* 

G.S.F.C* G OTHER 

0.0 

29 


nmifTAL OPERATIONS 



GCA CNAPGFAPLF 

G G A 

SUBTOTAL 

NON— G r, 4~ SUBTOTAL 

TOTAL 

*NO G o' /T’CHAPGC ~ 


OOOOflO 16* 
l 159B1 29* 
I01S06144. 

1419701?.' 
t I6703IS2. 


10649?! 6._ 
5>250l?6.~ 
,S6M2S60. 

29|AR7j * 
2721 4B1. 
2SS26944." 
^ 0000070.^ 
*30164 104. 
R3MiniO*_ 
20 796 14 . 
71 1 7000. _ 
2<V4B69(W 
_ I 1 Jrtf)0»„ 
6920090. 

_ 670000. „ 
1000000. 
„ 1097000. _ 
t 00000. 
J40(Jf)Of)0^ 

oonooo. 

o.o. 


22SOOODO. 

_! ooonooo. „ 

A 9600 0 0. 
362*26. 
1S000000. 
^9QOOOQO.\ 
60000000. " 


_ I 911 0107?. 
?49207(14. 
2 1 HI 04S76. 
I<74n436fl0. 

A 1 2940 I OP » 


TOTAL 


COST OF Af>0«L SHUTTLE REPAIR FLTS 
Grand total 

* NO* OP TAT LUFFS. . /. 7.«! 

UPTIMC (ye 496 )••#•« 1 3 .67 

'uptime rat . • o#9t“ 






;^ v 




A.- 


9000000. 
1 t 60999. 

1 01 60999. 


630R1217R. 

9069766/ 

647901696. 



SOT 


PER COM PROGRAM 


PROGRAM NO • 56 


SHUTTLE SCHFOULE DEL AY. ’ 1 • 0 ^ 

TOTAL SYSTF M 2t.O 

VAR • SURSYSTCM SLOPE • ♦ • ♦ _ „t*25 


SHI IT TLf — **A INYAINFO PROGRAM 

(1 SPAC TOR AF T ) — NOT OPTIMISED NON-RTCURR I NG __ RECURRING 


t STRUCTURE __ 

2 “ ENGINEERING 

3 STAHILI7AT ION _ 

4 " THFWMAL 

5 S~c MECHANISMS 

A m ELECTRIC POWER' * 

_ 7 4 PRIMARY OPTICS . 

f\~~ COMM. C DATA HANDLING 

O ‘ pneumatics 

"to” ~ TEST G SUPPORT FOUIPMENT 

it program managcmcnt 

t ? ~systfm integration 

1 3 RFLIAOILITY 

l</ QUALITY ACCEPTANCE 

IS titan interstagf 

~16 'V TITAN SHROUD 

IT StOITTLF INTERFACES^ 

TRAINERS £ simulators 

|9 * EXPERIMENTS A G 3 

* "?t> GROUND STATION 

?t ♦_ NEW COMPUTERS _ 


20150000. 

3064 3216. 

! 7500000. 

2250126. 

?! So 6 31 . 

S64I2540. 

21 20000. 

201 0071. 

3520000. 

2721481. 

101 1 444. 

” ’ *26 52 6^4 4* 

ST 00000 . 

8000978. 

58 76 74 0. 

3fl| 64 704. 

42495. 

824 Mil 10. 

4660540. 

2070614 * 

_ 25 13000. 

71 19000. 

044000. 

2448690. 

_ 1 1 1600. 

1 < IMHO. 

1445220. 

6820000. 

w 582000. 

670000. 

0.0 

i ooonno* 

20010000. 

199/000. 

’ 31 1-0400. 

109000. 

_6000000. 

sooonono. 

3251 000. 

mmooo. 

4550000. 

0.0 


OPERATIONS 


i 

1 


22 

LAUNCH nOFRATIONS 

♦ L V— TfTAN 

0.0 

22500000. 

23 

* lv-smuttlf 

0.0 

i ooooono* 

24 

S-C SUPPORT 

. 0.0 

4960000. 

25 

♦ FACILITIES 

tS47012. 

162826* 


“♦ SHUTTLF UPOATL FLIGHT 

* 0.0 ~ 

15000000- 

27 

♦ EXPERIMENT UPDATE 

0.0 

390000 OQ • 

~ ’ 28 

“* G.S.r.C* G OTHER 

0.0 ’ 

60000000. 


>9 ** OR9 1 T AtT OPERATIONS" 

G G A CHARGEABLE 

GOA 

SUS TOTAL _ 

NON-C C A SUBTOTAL 

TOTAL 

♦ NO c g’~a charge*" 


8990001 6. 
1 1590120# 
101506144. 

I41R7012. 
1 16703152. 


COST OF ADD* L SHUTTLE REPAIR FLTSf 

GRAND TOTAL 

NO. OF FAILURES*/. V 7^64 

UPT ! ME < Yf AR S 1 3 » 36 

UPTIME RATIO* / O.B9~~ 


193IB3072. 

24920 70 4. 
21 8104576. 
I 04 R63680 • 
412968102. 


0000000 . 


1160909. 


|_0t 60000. 


TOTAL _53Bfl32t2B. 

8181015. 
54 7013888. 



SHUTTLE SCHFOULF^DCLAY* t . 1 f6_ . 

TOTAL SYSTEM MTT r * 21*0 

_VAR* ^ur.YSTrM^t,OI»P M tt t «25_ 


PFRCOM PROGRAM 
PROGRAM NO* 57 


SMUTtLF-MAI NTAINCO PROGRAM 
<1 GP ACCOR AFT ) —NOT OPTIMIZED 


non-rfcorping 


RFCORRtNG 


t STPOCTIJOF 

? CNGI tl p SR INC 

1 _ , STABILIZATION 

* 4 ~ thermal 

5 4* S~C MP CHAM I SMS * — 

’ 6 FLFCTRIC "OWCR 

7 » PRIMARY OPTICS . . 

fl -’COMM# & DATA HANDLING 

Q PNFUMATtCS , „ 

*10 TF ST ft SUPPORT FOUTPMENT 

tl PROGRAM MAMACjFMFNT 

12 " system integration 

1 1 RFLI ASTt. I TY 

*14 DUALITY ACCrPTANCF 

is TITAN INTERSTAGE 

| A * TITAN SHROUD 

17 SHUTTLF lNTER p ACFS 

|B TRAINFRS ft SIMULATORS 

|Q » FKPrRIMCNTS. A_ft ^ 3 

30 GROUND STATION 

21 * NFW COMPUTFRS 

__ LAUNCH OPERATIONS 

22 * LV-T I TAN 

21 LV- SHUT TL F __ 

“?4 S-C SUPPORT 

?s ■ fac iLiTtns ' . 

26 ♦ SHUTTLF UPDATF FLIGHT 

37 EXPERIMENT UPDATE 

20 * C.S#F*C# ft OTHER 

~20 ORDINAL "opERAtToNS 

GCA CHARGEABLE 

G ft A 

SUBTOTAL _ _ 

NON-G C A SUBTOTAL 

TOTAL . _ , 

♦ NO C ’ft A CHARGF 

COST OF ADO • L SHUTTLE^RGPAIR >LTS 
GRAND TOTAL w 

"no. dr failures* #•♦ 7*4? 

UPTIME (YEARS) * • • * # 13*07 

UPTIME RATIO. •••••• 0 ♦ 87 


30 t 50000# 

306A0?J6 t 

| 7500000# 

2350126. 

31 30611 * 

56612560* 

2120000# 

2910971 # 

3520 00 0 • 

^ ^ * -272148 I# 

1011 444* 

25526944# 

__,3100000# 

1 8000878# 

SB 76 74 0 • 

38 154704# 

43495* 

82488 ^0# 

" 4669540# 

2070634. 

_ 3 S nooo# 

7t 1 9000. 

944000 • 

, 2448698. 

t 1 t 600# 

! 1 1800* 


l 4 45220 • 
S H2000 • 

n*o 

^ootoooo. 

31 10400. 
__5000000 f _ 
3251000# 
4550000* 


0.0 
0*0. 
0*0 
1 1470 I 2* 
0.0 
0*0 
0*0 


099 0R0 1 6 » 
11598120. 
101606144 * 
“ )4l 97 012* 
1 15703) S3* 


6B20000. 
670000*. 
1000000. 
1997000# . 
I 00090# 
^,3900000 0 ♦_ 
B 00000# 
0*0 


330000 0 0# 
.10000000*., 
4 9*500 0 0 • 
i6>n?6#. 
15000000* 
39000000*, 
60000000#* 


1931 01072# 
34920704, 
2181 04576# 

1 94 863680# " 
41 2968192. 


90 00000#" 
l l 60999. 


I 0 1 60999# 

535932128# 
7331331# 
54 61 652 4 0# 



PHPCOM PROGRAM 


PROGRAM NO. 56 


SHUTTLE SCHEDULE DFLAY.# _ 2.0 _ 
TOTAL SYSTTM MTTr....... 21*0 

VAR. SUBSYSTEM SLOPE. • 1 • 2S_ 


SMUT TLF-M A! NTA I NFD PROGRAM 
<3 SPACECRAFT )— NOT OPTIMI7FO 


NON-RrCURHING 


RFC UR RING 


STRUCTURE 

ENGINFFR ING 

STAR l L I ?AT ION _ 

THERMAL 

S-C MFCHAN ISMS 

FLFCTRIC ROWER 

PRIMARY nr* tics 

~CQmm. o DATA HANDLING 

pneumatics 

TEST C SUPPORT fquipm"ent 
PROGRAM management * 
SYSTEM INTEGRATION ~ 
RELIABILITY 

’quality accept ance 

TITAN INTERSTAGE 

TITAN SHROUD 

SMUTTLF I N TFRF ACFS 

TRA INTRO C SIMULATORS 

EXPERIMENTS A C Cl 

GROUND STATION 
NEW COMPUTERS 


70160000. 

\ Tsnoooo* 

2130611. 
?i?onno* 
3670000. 
1011444. 
_ 1 100000. 
6676740. 

4249*>. 
46Q9S40. 
__25J3000. . 
944000. 

1 l U'HO, . 

1445720. 
_ 567000. 

O.Q 

_2Q9 1 0000 » ^ 
31 10400. 

500000 0 . _ 

325 1 000. 
4550000. 


30640716. 

7750176, 
56617560. 
7010971 . 
772140 5 * 
25676044. 

MO00R7F14 
361 54704. 
6740610. 
20 T06 14. 

7 t IOOOO. 
2446600. 

t .11500* 
5670000. 
670000. 

~ IOOOOOO. 
1607000. 
100000. 
JI9000000, 
600000.’ 


LAUNCH OPERATIONS 

?2 ~ * LV-T ! TAN 

71 * LV- SHUTTLE 

74 S-C SUPPORT 

7 S_* PAT U„I T J^S 

‘76 SHUTTLT UPDATE ‘FLIGHT 

?7 * EXPERIMENT UPOATE__ ^ 

‘26~~* G.5.F.C. f, OTHER 

~20 ORHITAL OPERATIONS 

G & A CHARGEABLE 

C t A " “ 

SUOTOTAL 

NHN-G T, A ‘SUBTOTAL 

TOT AL _ 

*NQ G G A CHARGE - “ 

COST nF ARO«L SHUTTLE* REPAIR^FLTs" 

GRAND TOTAL ^ 

Nn. OF FAILURES. 7 . 30 ~~ 

UPT IMF (YEARS).. 17.76 

UPTIME 0 .R 5 ~ 


0.0 
0,0 
0.0 
1347012. 
0 ,0 
0.0 
0.0 


89508016. 

1 1 596 1 29 . 
101606144. 
~ 14197017. * 
11 57 03167. 


77500000. 
IOOOOOOO. 
4960000. 
367676. 
1 6000000. 
39000000 . 
60000000. 


1931 01072. 

74920704. 
2181 04576.^ 

1 94 66 3 68 0.*“ 
417966192. 




53RR32I28 
6571 735 
646153726 



PERCOM PROGRAM 


PROGRAM NO *59 


shuttlf schcdulf _oei ay. *_2*5 

TOTAL SYSTFM MTTF .».«».» 21.0 


cp 

OQ 


VAQ , 

* SUBSYSTEM SLOPE.*** L*25 


~ 






i 

t 

SMUTTfE-M A ! NT A I NED PROGRAM 
tt coArr/'DAcrt.wnr narfUf 7Pn 

NON-RECURRING 

RECURRING 

OPFRATIONS 





5 

. * . i 
1 

STRUC TUOC 

20150000. 

10649?16* 






1 

i 

2 

3 

ENGINEER !NG 
ST A f l I L I 7AT l ON 

17600000. 
21 10611. 

2 2 SO 126. 
56612560. 





- 

1 

1 

1 

4 
„ S 

" T thermal 

«>-C MECHANISMS 

2120000. 

1520000. 

2910971 . 
2721 401. 







' 6 
7 

electric power 

* pr/ j Ml A O Y OPTICS 

10 t 1 444. 
1 100000* 

26626944. 

5000575. 







f\ 

9 

10 

II. 

12 
l 1 

£ OAT A HANDLING 
PMFtjMAT I CS 

5576740. 

42495. 

in 154704, 
n24 fin 10* 






! 

~ Trst S SUPPORT EQUIPMENT 

PROGRAM MANAGEMENT 

4669540. 
25 11000. 

2070614. 

71 19000. _ __ 







SYSTEM 1 NTFGR AT I ON 
RFL I AO It. I T Y 

944000 • 
111600. 

2440990. 

I *nnoo. 




- 


j 

”1 4" 
1 ^ 

QUALITY ACCEPTANCE 
TITAN INTTRSTAGF 

1445220. 

552000. 

5020000. 
670000. 



♦ 



| 

1 A 
1 7 

* TITAN SHROUD 

SHUTTI r I NTEPr ACFS 

0.0 

20910000. 

1000000* 
I 997000. 






j 

1 « 
1 O 

TRAINERS £ SIMULATORS 
* F YPFR I Mr NTS A £ B 

31 10400. 

soooooo. 

1 00 000 • 

39000000* 






1 

20 
2 1 

^GROUND STATION 
* MEW COMPUTFRS 

3261000. 

4550000. 

BOOOOO* 

0.0 






t 


LAUNCH OPFRATIONS 








1 

22 

2 *1 

~ * L V — T t TAN 

* LV- SHUTTLE 

0.0 

0*0 

~~ 22500000. 
10000000. 

* 





1 

24 
_ 25 
~ 26 
27 

2n 

~ S-C SUPPORT 
♦ F AC I L I T IFS 

0 .0 
1 1 470 12* 

4950000 . 

^ 162H26. 





- 


* SHUTTLE UPDATE FLIGHT 

* EXPERIMENT UPDATE 

0 *0 
o.o_ 

15000000. 

19000000. 







% G.S*E.C. £ OTHFR 

0.0 

* 60000000. 






1 

20 

ORBITAL OPERATIONS 
G & A CHARGEABLE 

59905016. 

1931 niB72* 

_ 9000000. 



- 


I 


G C A 
SUBTOTAL 

! 1595129. 
101506144. 

24920704. 

210104576. 

1160999. 







NHM-C £ A SUBTOTAL 

TOTAL 

14197012. 

116703152. 

! 94A61650. 
4 1 2960 192. 

I 01 60999. 







♦ NO G £ A~CHARC,f"~ 


TOTAL 

61BB32I2B. 







COST OF ADD* L SHUTTLE REPAIR 
GRAND TOTAL _ 

’puts 


5744676* 

64457676a. 







Nn. OF FA ILUROS. • ."i ’ 7. IS 

U n T I MC ( YF AQS ) * • • • • 12*61 _ 


*■ 

* 







uptimf rat in.. ♦ o.bi 


t , 1 









169 


SHUTTLE SCHEDULE DELAY* •_ 3*0 __ 

TOTAL SYSTEM MTTE 21*0 

VAR# SUBSYSTEM SLOPE • * • « l.25_ 


shuttle-mai NT aimed PROGRAM 
(1 SPACECRAFT) -NOT OPTIMISED 


l structure 

? ENGINEERING ~~ 

1 _ STAHIL I TAT ION 

A THERM At 

S J S-C MrCHAN! SMS * * 

electric POWER 

7 ♦ PR f MARY OPTlCS_ 

"R 'comm. C DATA HANDLING 

n pneumatics 

10 ~ TEST G SUPPORT EOU IPMENT^ 

|| PROGRAM MANAGEMENT 

! p~ "system INTEGRATION 

IT Rf-LIAOll !TY 

i<f ‘quality ACCEPTANCE 

IS _ TITAN INTERSTAGE 

1A i TITAN SHROUO 

|7 SHUTTLE INTERFACES 

| A ~ TRAINERS G SIMULATORS 

IO ♦ EXPERIMENTS A C _fl 

PO GROUND STATION 

P\ _* NEW COMPUTERS 

LAUNCH OPERATIONS 

P?~ LV-TITAN 

? 1 LV- SHUTTLE , 

Ph ' S-C SUPPORT 

PS * facilities 

SHUTTLE <J°r>ATE FLIGHT 

p 7 * EXPERIMENT UPDATE 

“2 R ~ * G#S.F.C# G OTHER 

"?R DRRI TAL" OPE RAT IONS 

G G A CHARGEABLE ^ 

G G A 

SUBTOTAL __ 

NON— G C A SUBTOTAL 

TOTAL 

♦ NO G G A 'CHARGE 


COST DE A0D«L SHUTTLE REPAIR FLTS 

GRAND TOTAL _ _ 

Nn. OF FAILURES# 7.0(T~ 

UPTIME (YEARS)##**. t?*2S 

UPT ! ME RAT in#....## Q.BP 


PERCOM PROGRAM 





PERCOM PROGRAM 


PROGRAM NO, 6 I 


^SHUTTLE. SCHEDULE DEL A Vi • 

TOTAL SYSTEM 21.0 

, «;uRSY^TFM_SL n PF . .. . 1 t £5_ 


SHUT TLE-MAI NTAfNTD PROGRAM 
SPACECRAFT )-NOT DPTfMWFn 


NON-RECURRING. 


RECURRING 


STRUCT U n E _ 

ENGINFERING 

_ ST AO I LT 7 A T fON^ 

THERMAL 

S-C MECHANISMS 

ELECTRIC PfMFR " ' T *~ ‘ 

jt pptmary nnr res 

"comm, f, DATA HANDLING 

PNCUMAT t CS 

TEST f/ SUPPORT POUIPMENT 

PROGRAM MANAGEMENT 

SYSTEM INTEGRATION 

RELIABILITY . 

QUALITY ACCEPT ANCE 

TITAN INTERSTAGE 

“ * TITAN SHROUD 

SHUTTLE INTERFACES 

TRAINERS £ SIMULATORS 
^EXPERIMENTS a c. b 

GROUND STA T I ON 
* NLVf COMPUTE PS 


J2<\\ SOOOO. H 
1 7500000. 
ainoGiu 
2120000. 

_ JSPOOOO, 
~ t<l \\ AAA, 
_3TOOOOO. 
5676740, 
4? 4 0*5 « 
4669540. 
_2S 13000, 
044000, 

til GOO.., 

I44S220. 

SflpQQO, 

0*0 

^20010000, . 

31 10 400* 

SO 00 000 •_ 

T2S1 000,~ 
4S50000, 


.30649214,. 
2259126. 
SAG I 2560 * 
2*>| 0071 , 
2721 491. _ 
25S26944." 

ROQOafR*. 
ini S4704 » 
M244AT0. . 
2070614 • 

7 t 19909. 

24 4 OARS, 
t ! iHHO* . 

5020000. 

IWODOO. 
f 000000. 
1997000. 

l 00000. 
jisoonooo. 
000000, 
0.0 


_ LAUNCH OPERATIONS 

“pV * LV-TITAN 

2 3 * IV-SHllT TLF 

24 ~ S-C SUPPORT 

25 * FACILITIES 

26 ’V SHUTTLE upoate flight" 

?7 * C XPFR iMrfsjr UPDATE 

20 " A G.S.F.C. fc OTHER ’ 


0.0 

_ 0.0 , 

0.0 

*147012. 

0.0 

0.0 

0.0 


22609000 . 

I ooooooo. . 
4950000 . 
362026. 
isooonno • 

TOO 00 000 . 
6000000 0 , 


OPHITAL OPERATIONS 

r, fi, A CHARGEABLE 

G f, A 

SUBTOTAL 

' NON-G C A SUO TOT AL 
TOTAL ^ 

" * ND gVa charge 

COST OF AOQ * L SHUTTLE* REPAtR FLTS 
GRAND TOTAL 

NO. OF FAILURES. ... 6.?? 

UPT1MF t YEARS) . .... 10.09 

I/pTIMH RATI M 0,73 


0990001 6. 
11698129. 
101506144. 

I 4 \ 970 12,* 
1 15703152. 


1031 83072. 

24020704. 
2101 045?6. 
104061680.' 
41 296MO?. 


TOTAL 



9000000. 

1160999. 


53BR321 2ft. 

0.0 

S3A8321 20. 



PFRCOM PROGRAM 


PROGRAM NO .62 


shuttle schedulf oflay. . l?.0 

TOTAL SYSTFM MTTF 21.0 
v*n. swsYSTrw slhpf..,. l.?S 


SHUTTLF-MMWT mnfd PROGRAM 
( T 5P AC TCRAFT )— NOT OPTIMIZED 


NON-RFCURQING 

RFCURRfNG 

20150000. 

3064D2 t 6 * 

17600000. 

2 ?h0 t 26 . 

21 30631. 

56612660, 

21 20000. 

291 007! . 

3620000. 

272140 1. 

10 1 1 444. 

255 2604 4 * 

1 100000. 

0000470. 

5 M 76 74 0* 

30164 704 , 

42405. 

02400 10. 

466D540 • 

20 706 14. 

26 3 3000 , 

71 19000. 

944000. 

~~ 2440600. 

1 11600. 

13 1000. 

1446220. 

6020000. 

562000. 

6 7000 0. 

0.0 

1 000000. 

20910000. 

ISO 7000, 


structure 

FNGlMf-COJNG 

_ STAHILT 7 AT f ON 

THERMAL 

5 ~C MECHANISMS 
FicctPir powfp 

* r*n|MMJY n^llCS 

C TIMM . & DATA HANDLING 

pneumatics 

TEST ft SUPPORT eouipment 

PPOGPAM MANAGEMENT 

SYSTEM INTEGRATION 
_ OCL 1 A'ULI TY 

DUALITY ACCEPTANCE 

TITAN INTERSTAGE 

titan shroud 

shuttle interfaces 

TRA ! NCR S ft SIMULATORS 

* E <PCO I MFNT S A ft ft 

GROUND STATION 

* new computers 


31 10400. 

5000000. 

3261000. 

4550000. 


t 00000. 
30000000. 
01 ) 0000 , 
0.0 


LAUNCH OPERATIONS 

* LV-TITAN 

* LV- SHUTTLE 

s-c SUPPORT 

4 FACILITIES 

'♦ SHUTTLE UPDATE FLIGHT” 
4 EXPEPtM^NT UPDATE 

* G.S.F.C. ft OTHFO 


0.0 
0.0 
’ 0 . 0 
1 3 4 70 1 2 . 
0-0 
0.0 
0 . 0 ' 


22500000, 
1 OOOOOOO. 
4050000. 
362026. 
” 35000000. 

39000000. 
‘ 60000000. 


ORBITAL OPERATIONS 

GOA CHANGEABLE _ ^ 

G f. A 

SUBTOTAL 

NON-G ft A SUOTOTAL 

TOTAL _ 

♦ NO G "ft A CHARGF" 

COST OF ADD* L SHUTTLE^ REPAIR ~ELTS 

GRAND TOTAL 

NO. OF FAILURES,. T. ” 5.09*~ 

UPTIME (YEARS ) . L*— 5 . 01 ^ 

'uPTJMr RATIn, ...... 0.50 


B9908016* 

" i 1500120 . 

101506144. 

1410701 2. - 
115703152. 


1031 63672. 

24020704. 

216104576. 

1 04 66 3660 « " 
41 2066102. 


TOTAL 





PERCOM 


PROGRAM NO ■ 


SHUTTLE SCHEDULE DELAY* • 0.5_ 

TOTAL SYSTEM MTTF ~24.0 

VAR * SUBSYSTEM SLOPF.... 1.25 


SHUTTLC- M A1 NT A INTO PROGRAM 
(1 SP AC EC RAF T ) - MOT OPTIMIZED 


NON-RECURRING 


STPUC TURE 

~~ ENGINEERING 

STABILISATION 

THERMAL 

_ S-C MECHANISMS - ** _ <*, 
ELECTRIC POWER 

jl^npiMAnv OPTICS 

COMM, C DATA HANDLING 
PNEUMATICS 

TF ST C SUPPORT E 01 j I PMENT* 

PROGRAM MANAGEMENT 

SYSTEM INTEGRATION 

RELIABILITY 

DUALITY ACCEPTANCE 

TITAN INTCPSTAGE 

♦TITAN SHROUD 

_ SHUTTLE INTERFACES 

TRAINERS X, SIMULATORS - * 

* FXPFRIMFNTS A G Q 

GROUND STATION 

♦ Nf W rOMPUTFRS 


20150000. 

" I 7500000. 
2604 t?S. 
2120000. 
_ 3*20000,. 

1270044. 

_ 13 OOOO 0 . 

7431007. 

53 71'-,. 
466R640. 

25 1 300 0 « 

044000* 

_ 1 I 1*00. 

1445220. 
___ SO20C0* 
0.0 

_209 10 000. 

3t 10400. ' 

SOOOOOO. 

3251000. ' 
4550000* 


LAUNCH nPCQATIONS 

22 * * LV-T t TAN 

J>3 * LV — SHUT TL E 

"24 s-c sup wr 

2 S_ _ ♦ -FACILITIES 

26 * SHUTTLE UPDATE FLIGHT* 

27 ★ EVPFRIMCNT UPDATE^ 

*20 * G.S.F.C. C OTHER * 


0.0 

0.0 

0.0 

X 34701 2. 

0 .0 
0 , 0 , 
’0.0 


ORBITAL OPERATIONS 
GCA CHARGEABLE 
GCA 
SUBTOTAL 

NON-C G A SUBTOTAL 

TOTAL 

'♦NO GCA CHARGE 


02304512* 
I 1007277. 
10421 1 776. 
~ t41970t?. 
1 1 R40B7B4. 


COST OF ADO # L SHUTTLE REPAIR FLTS 
GRAND TOTAL 

NO. OF FAILURES...." ~ * . 06 ~ 

UPTIME < YEARS) ..... __ 13.71 

UPTIMr RATIO. ~~ 0.01 


v 





P£RCOM PROGRAM 


PROGRAM NO #63 


SHUT TL T SCMFOULT DPI AY • • 24.0 

TOTAL SYSTEM M T TT 21.0 

vao* sumsystfm M nnr.Mi. i.?5 


SMurrt c-mapitainco program 
( i spacecraft i-not optimised 


NON-nrcunn f ng 


recurr i ng 


STRUCTURE , 

CNGl NAPPING 

STAOtLI/Af f ON _ 

T f If- MM At 

S-C MFC MAN I SMS ^ 

rt^'CToic power 

PR I MARY DPT ICG 

COMM. G DATA HANDLING 

PNEUMATICS 

TFSr 0 SUPPORT G OU l PMENT 

PROGRAM managpmfnt .. 

SYSTEM INTEGRATION 

RELIABILITY _ 

QUALITY ACCFPTANCE 

TITAN INTFRSTAGF _ 

TITAN SHROUD 

SHUTTl F | MTFRF ACFS 

TRAINERS S SIMULATORS 

£ XOptl I MF NTS A.,G_R 

GROUND STATION 
NEW COMPUTES 


P 0 I 60000. 

1 70 00 0 00 • 

2 I noG It. 
2120000. 
30 200 00. 
1011444# 

_ .1 100000. 

~ SO 76 74 0# 
42400# 
4660 S 40# 

25 11000# _ 

044000# 
_ ( 1 1 60 0 • ^ 
1446220# 

60P000. 

0.0 

^pOOIOOOO* 
31 10400# 

5000000# . 

1251000. 

45S0000# 


106402 I 6# . 
2260126# 
5661 2660. 
20100 M . 

? 72 14 111. 

26626044* 
flOOOM/R#. 
161 64704. 
6245511# 
20706 14 , 
7t 1 OOOO* 
2446695# 

__ I i tnoo#_ 

6B20000# 
676000. . 
1 000000. 
1997000 . , 
100000 . 
^30000000# 
MOO 0 00 • 
0.0 


LAUNCH OPERATIONS^. 

’♦ LV-TITAN 

* _ LV- SHUTTLE 

S-C SUPPORT 

* FACILITIES .. _ _ 

* SHUTTLE UPDATE FLIGHT 

* FXPERIMENT UPDATE 

“* G.S.F.C. G OTHER 

ORH l T AL'" OPE RAT 1 ONS* 
G r, A CHARGEABLE^ 

- G G A 

SUBTOTAL _ 

' NON — G £> A SUBTOTAL 

TOTAL _ _ h _ 

NO G r, A CHARGE 


0#0 
0 .0 . 
0 . 0 * 

1147012. 

0 .0 
0 . 0 , 
0.0 


09906016# 
”l 15981 ?9# ' 
10 1606 144.^ 
14 197012#" 
1 1570315?#. 


COST OF AOD«L SHUTTLE REPAIR FLTS 

' GRAND TOTAL . _ _ 

NO. OF F A ILUOFS • « . • 3.73 

UPTIME (YEARS).. ... 6.63 

UPTIMF RATIO 0.44 


22600000 * 
1 0000000. 
4950000 . 
36PM? ft# 
1 5000000 . 
39000000 . 
60000000 . 


193101572* 
24920704# 
2 1 ft t 04576 » 
194H636R0. 
4 1 ?9f»n 192# 





PERCOM PROGRAM 


PROGRAM NO • 65 


shuttlf schfoulf ortAY # 4 J*Q _ 

TOTAL SYSTCM M T T F ?4#0 

. VAR* _SU9SYSTrM_SLOPF mm. v 1 #25 


SHUTTLF-MAl NT A1 NCf> PROGRAM 

(3 spAcrcoAri )-not optimized n _ 


NON-RFCUnRlNG „ 


„«rCURRf NG 


_ STRUCTURE 

ENG INFER IMG 

_ STAOILir AT ION 

THERMAL 

_ S -r MFCHANTSMS * *> 

ELECTRIC POWCR 

j^_PP I MARY OPTICS 

comm, r, ’data HANDLING 

^ONFUMATt CS . 

""*** TEST G SUPPORT FQU I pment 

PROGRAM MANAGEMENT 

SYSTEM f NTFGRAT tON 

rfliaoility 

QUALITY ACCEPT ANCE 
TIT AN IMTERSTAG* 7 

* Tf TAM SHROUD 

SMUTTLF INTERFACES 

TRAINERS G SIMULATORS 

FXPH' !« r NTS .A GJ3 

GROUND STATION 

* NFW COMPUTERS 


_ 201 S0000* 

X 7500000. 
2694 12S* 
2120000. 
_ 3520000, 

1270944. 

3300ono*_ 

74 11 007* 
63735. 

" 4669540. 
„2S U000* . 
944000* 

nififlo*. 

t4462?0* 
_ 5 6200 0* 
0*0 

209 10000* . 

3t 1 0 40 0 * 
soooooo* . 

3? S t 000 # 
4SS0000* 


30649216* . 

22501 ? 6 . 

7 1 SRS0S6 * 
29*0971 * 

. ,2721 4<m. 
3227H 160* 
0000970* _ 
46245776* 
104J0453. 
2070614* 
„ 71 19000*. 
2446643, 

_ \ ^ isno*„ 
5020000* 

r» 7oooo* . 
1000000* 
1997000* 

I 0 000 0 • 

. 30000000 * . 
ftOOOOO • 
0*0 


launch OPERATIONS 

* lv-tttan 

_ * LV-SHUT TLF 

- s _ c «5 tJn p 0 p T 

.4 FACILITIES* 

4 shuttlt updatc flight 

_<• EKRCRIMCNT UPOATF 

“4 G*S*F.C* G OTHFR 


0*0 

o*o„ 
0 *0 
,1347012* 

0 .0 

0 * 0 . 

0*0 


22500000. 

1 0000000* „ 
49SOOOO* 

* 362026* 

1 soooooo. 

19000000* 

60000000. 


ORD1TAL flPFRAT 1 0N5 

GCA CHARGFAPLF_ _ 

G G A 

SUBTOTAL , 

~ N ON - G G A SUBTOTAL 

rnr al _ 

” 4 NO G G A CHARGE 

” COST OF AOO*L SHUTTLE ‘ REPAIR FLTS* 

GRAND TOTAL _ , 

‘no. OF FAILURES. ... 6*72 

^UPTIME ( YEARS) •• ##j. 13*44 

’"UPTIME RATIO#* 0*90 


_ 92304512# 
1 1907277* 
10421 I 776. 
” 14197012* 

1 1040R7H4. 


2271 602RR. 

29306240. 
2564H65?R*^ 
1 OAR 63680 
4S1 350016# 


1 



1 I 60999* 

_1 Ot 60999. 
579919616. 


0*0 

579919616. 



PROGRAM NO. ft 6 


shuttle schedule, delay. . 1.5 

TOTAL SYSTEM MT TF . 24.0 

VAR. SUBSYSTEM SLDPF. . • . I • 25_ 


SHUTTLE-MAINTAINED program 
(3 SPACECRAFT 1-NOT OPTIMIZED 


NDN-RCCUPPING 


RECURRING 


STRUCTURE 

ENG I NECR ING 

STABILISATION 

thermal 

S-C MECHANISMS _ _ 

ELECTRIC °OWER 

prlmaPy nnrfcs 

‘comm, r, DATA HANDLING 
PNEUMATICS 

T F ST f # SUPPORT EQUIPMENT 
PROGRAM MANAGEMENT^ _ _ 
“ SYSTEM | MTEGRA T I ON "* 
^RFLIAOII I T Y 

Duality acceptance 

TITAN IMTCRSTAGF 

’'titan SHROUD 
SHUTTLE interfaced 

TRAINERS S SIMULATORS 

EXPERIMENTS A C 

GROUND STATION 
NEW COMPUTERS 


?oi soooo. 

30640P16. 

1 7G 000 00 . 

2PS0I Pft. 

P604 I 25. 

7ISBS0S6. 

pi ? onoo. 

POJOO/i. 

36P0000. 

v 27214 HI. 

1P7B044. 

3P? 70 160. 

3300000. 

B00OH7B. 

" 74 110 0 7. 

4 UPAS 7 76. 

5 17 IS. 

104 I04M. 

4660540. 

2070614. 

psiiooo. 

71 tonoo. 

R44000. 

2440600. 

t 1 1600. 

I :i Hioo. 

1446PP0. 

SHPOOOO. 

5BP000. 

670000. 


0.0 

^20010000.. 

' 31 10400. 

_ soooooo. . 
32S1 000* 
4SS0000. 


IOOOOOO. 

IRRZ000., 

100000. 

30000000. 

ROOOOO. 

0.0 


LAUNCH OPERATIONS 

“pP * LV-T4TAN 

21__ 4 LV-SMUT TLE 

~24~ ~ ~ S-C SUPPORT** 

PS _ FACILITIES ~ 

?ft * SHUTTLE UPDATE’ FLIGHT 

27 * EXPERIMENT UPDATE 

>B~* G.S.F.C. 0 OTHER 

ORB IT AL OPERArfONS 

GCA CHANGEABLE 

GCA 

SUBTOTAL __ 

NON-G C A “SUBTOTAL 

TOTAL 

*N0 G C A CHARGE" 

COST OF ADD* L ^SHUTTLE* REP A IR^ELTS 

GRAND TOTAL 

NO. OF FAILURES.... 6. SO 

UPT I ME (YEARS ) .... . 13.10 

‘uptime RATIO#...... O.BB 


0.0 
. 0 * 0 . 
0.0 
! 34701 ?♦ 

0 .0 
0.0 
0.0 


_9?304B1?. 

UR07277. 
10421 177ft. 

I 410701 ?.* 
1 1B400764. 


2PS00000. 

. I oooonoo. 

4RSOOOO. 

362*12*. 

! SOOOOOO. 
30000000. 
60000000." 


?P7t BOPOS. 

PO306P40. 
2S64B6S2B* 
1Q4R636B0." 
451,3*5001 A. 


I 


V 






PERCOM PROGRAM 
PROGRAM NO ♦ 67 


SHUTTL C_ nCHFOU tX -OFL A Y » » __2 i 0 _ 
TOTAL SYSTEM MTTT 24.0 

_VAR, _SURSYST_eM_SLOPfL t-# i.i l #25_ 


SHUTTL* 7 — w A t NT A I NED PROGRAM 
O SPACECRAFT ) —HOT 0°T ! M| TED 


NON-nrCURR !NG RFCURRtNG 


^STRUCTURE 

^CNGIMECRING 

ST AH I L ! 7 AT I ON _ 

'THERMAL 

_ 5-C MECHANISMS 

ELECTRIC POWFR 

*_ PRIMARY OPTICS 

COMM*, f, DATA HANDLING 

PNFUMATICS _ 

TF ST r, SUPPORT FOUIPMENT 

PROGRAM MANAGE MFNT 

SYSTEM INTEGRATION 

RFL I AH 1 1* I TY _ 

OUAUTV ACCEPTANCE 

TITAN INTERSTAGE 

m * TITAN SHROUD 

SHUTTLE INTERFACES 

TRAINERS c simulators 

*_E *PrR I Mr NTS A 

GROUND STATION 
♦ NEW COMPUTERS 


_201 50000. 

” t 75 00 000 • 
2694 IPS# _ 
?t 20000# 

3520000. 

1276944. 

1100000# 

7431 007# 

__ 53 71*5# 

4669540# 

253300 0 * 

O A A 0 0 0 • 

I l 1600. 

1445220. 

502000 . 

0 #0 

209 1 00 00 • 

3t 10400# 

soooooo. 

3251000# 

4560000. 


10649216# _ 
2250126# 
_7I508O66# 
29J097I# 
2721 4«1#_ 
~3?27HI60. 
^ B000870. 
*4 BP AS 7 76# 

I 04 304 S I# 
20 70634# 
7| 19000. 
^4 40600# 

5B20000. 

. 670000# 

1000000# 
_ 1997000#,. 
1 00000. 
^39000000. . 
800000# 
0.0 


LAUNCH OPERATIONS 

2? * LV-UTAN 

21 *_ LV-SHUrri F 1 - 

74 S-C SUPPORT 

25 * FACILITIFS 

26~* SHUTTLF UPDATE FLIGHT 

27 * E*PCP|MFNT UPDATE ‘ 

20~* G.S.F.C# C OTHFR 

~29 ORO I T AL~ OP£R~AT IONS 

G S A CHARGEABLE _ _ 

G S A 

SUBTOTAL 

NON-G C A SUBTOTAL 

TOTAL 

♦ NO G £ A CHARGE 

COST OF AOD*L SHUTTLF REPA 1 R ~ FLTS 

GRAND TOTAL _ 

* NO, OF FA ILURFS# • • • 6#46 

UPTIME ( YF ARS )•***• __ I 2 #02 

UPTTMr RATIO 0 • B6 


0.0 
0 . 0 . 
0.0 
134701 2. 

0 .0 
0.0 
o#o 


9230451 ?• 
11007277. 
10421 I 776. 

14197012# 
t 18400704. _ 


22500000. 
I 0000000. 
AOSOOOO. 
362526# 
’ 15000000. 
39000000. 
60000000. 


2? 71 n02on# 
?9 106240# 
756AB6S2B# 
104863600# 
451 1500 t <f. 



570019616. 

0.0 

57001961 6. 



SHUTTLE SCHEDULE DELAY# • 2.5 _ 

TOTAL SYSTEM MTTF #.••••# 24.0 
VAR . SUBSYSTEM JiLOPE# • •• 1 .25 


PERCOM PROGRAM 
PROGRAM NO '6ft 


SHUTTLE-MAINTAINED PROGRAM ' 

(1 SPACECRAFT) -NOT OPTIMIZED NON-RECURRING PFCURRING OPERATIONS 


t structure 

> "fngincering 

1 STARIL t 7AT ION _ 

4 * THERMAL 

9 _ S-C MECHANISMS 

a" ' ei ccTRir *rowfr ' 

T__* PRIMARY OPTICS 

~ft COMM* t 0 4 T A HANDLING 
9 PNFUMAT I CS 

to ““ TFST G SUPPORT TOUIPM^nT 

t! PROGRAM MANAGE MC NT 

12 SYSTEM INTEGRATION 
l 1 RELIABILITY 

ia'**' “quality acceptance 

in _ TITAN INTERSTAGE 

1 f> ~ i TITAN SHROUD 

IT SHUTTLE INTERFACES 

Jft“ TRAINERS S SIMULATORS 

19 ♦ RXPFPIMFNTS A G O 

?0 GROUND STATION 

21 * Nrw COMPUTERS 


20190000# 
l 7S00 000 • 
2694129# 
2120000 ^ 
ISPOOOoV 
“ 1270944# ’ 
3100000# 
”7431007# 
037 in# 

“ 4660940# 

_ ?nnooo# 

R44000# 

_ t 1 1 * 00 . ^ 
I 44 S 220 # 

_ 9 H?ooo#_ 

0#0 


10649216. 

ppnot?*. 

Ttnnnonn# 

29109/t # 
2721 49 I. 
3??7ft|60# 
ft OOOll/ft# 
4ft?4** 7 /n. 
104 10491. 
20/00 14. 
71 19000. 
2449099 . 
111900# 

" nnpoooo# 

670000. 

tOOOOOO# 


20910000# 1 997000. 

31 10400. ~ 1 00000., 

noooooo. a 39000000. 

‘ 32S1000. ~~ ftOOOOO#' 

4990000. n.'D 





LAUNCH OPERATIONS 




“ 

22 

* LV- TI.TAN 


0.0 

22900000# 


?1 

* LV-SMIJTTLC 


0.0 

tooooooo. 


24 

‘ S-C SUPPORT 


0 .0 

4990000. 


29 

♦ -FACILITIES 


, 1 1470 !£#" 

16? ft ?6 • 


26 

“♦ SHUTTLE UPDATE FLIGHT 

* 

0.0 

'” 19000000. 


27 

* EXOfRiMENT UPDATE 


0.0 , 

39000000. 



2ft 

“ **G.S. F#C. & OTHFR 


0.0 

60000000. " 



29 ~ ORBITAL OPERATIONS _ 9000000 . 

GOA CHARGEABLE __ 92104*51 2 # 22710029 ft# 

~ G & A ~ l 1907277# 2930*240#“ ~ 1160999# 

SUBTOTAL 10421 1776 # 2 S 64 ft 69 ?ft. ' 

‘ NON— G & A SUBTOTAL ‘ I4I97012# 194061680# 

TOTAL _i Ift 40 B 7 « 4 # 491390016 # 10160999 # 

tm G Cr A 'charge 


TOTAL 579919616# 

COST OF ADD* L~ SHUTTLE’ REPAIR FLTS ’ ~ ~ 0*0 

GRAND TOTAL L 97991 96t 6# 

NO. OF FAILURES# •• #~' *6^34 ~ 

UPTIME IYCAWS )...#• 1 2# 68 1 

UPTIME RATIO#'. • ’ * O.ftS ' ~ * ' '* 



i?8 


PFRCOM PROGRAM 


PROGRAM NO .60 


WUTTir SCHEDULE DFLAY. .. 1#0 _ 

TOTAL SYSTFM MTTF....*** 24.0 

var. # subsystem slope. ** • 1 * 25 .. 


SHU tTL p — MA I NT A I NED PROGRAM 
<1 SPACECRAFT J-NOT OPTIMI 7 FO 


NON- RECURRING 


nrcuno I NG 


STRUCTURE 

fZNGINrCRfNG 

, S T AMI L I 7 A T I ON 

THERMAL 

_ S-C MFCHANISMS 

FLrctfMC rower 

J PRIMARY OPTICS „ 

*COMM, r, RATA HANDLING*"” 

_ pneumatics .. 

TEST G SUPPORT EQUIPMENT* 

PROGRAM MANAGFMENT 

SYSTEM INTEGRATION 
RFLTAMILITY 

"quality ACCEPTANCE 

TITAN I NT r WSTAGE „ 

V T ! T AN SHROUO 

SHUTTLE INTERFACES 

TO A I NF RS C SIMULATORS 

Jr F KPFP I MCNTS A G _8 

GROUND STATION 
♦ NEW COMPUTERS _ 


20150000. 

1 7600 000 « 
2604 IPS* 
2120000. 
1520000. 
1270944* 

1 1 00 000 • . 
74 11 00 7* 
ST 7 1 * 5 * 
*~4669540. 
_2511000. 
044000* 

I ! 1 6 0 0 • _ 

1445220. 
_ 582000. 
0.0 

J?0910000* 
31 10400. 

S 000000 ._ 

~ 3251000. 
4550000. 


„ 10649216. 
2250126. 
71585056. 
29 10071. 
272 1461. 
322 7MI GO. 

5000*178. 
402457/6. 
104 1046 I. 
2070* 14, 

7 1 t OO 00 . 

2440698. 

1 11800. _ 
5020000. 

670000. 
1000000 . 
__ 1007000. 

! 00000 . 
jiooonooo. . 
1100000 . 

0 .0 


LAUNCH OPERATIONS 

2 ?'~ * LV— T {TAN 

21 * LV- SHUT T1 F _ 

*24~ S-C SUPPORT 

PS _ * FAC I L 1 TIPS J 

?6 ~ * SHUTTLF UPDATE FLIGHT 

27 * FXPER I MENT UPDATE 

26 VG.S.F.C. G OTHER 

orr f TAL~QPE RATIONS 

G G A CHARG r ADLF 

G G A 

SUB TOT AL 

NON-G G A SUBTOTAL 

_ TOTAL _ 

♦no gTachaSgc 

COST OF AOO*L SHUTTLE'rEPA IR >LTs“ 

GRAND TOTAL _ 

NO. OF FAILURES# • *"• 6.22 

UPTIME (YEARS) •• • • ♦ 12*44 

UPTIMF RATIO".... ... ” 0.81 


0 .0 
0 * 0 , 
0.0 
I 1470 12. 
0*0 

0 * 0 . 

0 *0 


02104512* 
t 1007277. 
10421 l 776. 

141 97 0 ! 2. " 
t ( 8408784 . 


22SOOOOO. 
J 0000000 . _ 
4950G00. 
162626, 
15000000. 
19000000. 
60000000. 


2271 60288. 

20106240. 

256486528. 

194861680. 

451150016. 


OPFRAT IONS 



579919616 . 

0*0 

57091061 6 . 



V J 


SHUTTLE. SCHEDULE J>FL AY. _0.5 

TOTAL SYS TPM * 36.0 

_VAR f SIIBSYSTf 5 M — S*.OPI*.§ « • • 1*25 — 


PERCOM PROGRAM 


PROGRAM NO . 73 


SHUTTLr-MAI NT A I NCO PROGRAM 
(3 SPACrCRArT)-NOT OPTIMISED, 


NON-RFCURRlNG^ 


REC URR ! NG . 


STRUCTURE 

' " ENGINEERING 

_ STAHILT *AT !ON 

THERMAL 

S-C MFCHANI SMS , 

ELECTRIC POWER* ' 

PRIMARY OPT ICS 1 

COMM, r, OATA HANDLING 

PNEUMATICS 

TEST f f SUPPORT EQUIPMENT 

PROGRAM MANAGEMENT 

SYSTEM INTEGRATION 

RFLt ability _ _ „ 

quality acceptance 

TIT AN t NT r RST AGE 

* TITAN SHROUD 

SHUTTLE INTERFACES 

TRAINERS ft SIMULATORS 

_* EYPER I MFNT S _ A^ C R 

GROUND STATION 
t NEW COMPUTERS _ „ 


201 50000. 

\ 7SOOOOO. 
S36767W 
21 20000. 

_ 3520000. _ 
2545120. 
__33onooo. . 
4B06 |06. 

I 0 70SK 
4669540. 
^ 25 13000. . 
9 A A 00 0 • 

1 1 1600.^ 

1445220. 

sapooo. 

0.0 

_20910000. 
31 10400. 

5000000. „ 

32 S I 000 • 
A550000. 


_ 306 A 02 I 6. _ 
*250126. 
142623296* 
201007 l , 

272 1 A *11. 

H 6430 r >79?. 

000007R._ 

96122672. 
_?o/n» t 0 A * ^ 
2070634. 
71 ! 9000. 
2440600. 

I t 1600. _ 

5520000. 

670000. . 

| 000000. 

1997000. 

100000. 

J9000000. . 

5 ooooo • 

0.0 


LAUNCH OPERATIONS 

22^ * LV-TITAN 

? ^ * LV- SHUTTLE 

24 S~C SUPPORT 

26 m j¥ mm FACILITIES 

26** SHUTTLE U°D ATF FLIGHT 
2 7 * EXPERIMENT tJPD ATE_ 

25 * G.S.F.C. r, OTHER 

™2 9 HR H ! T A C VlPF R AT foNS 

G 0 A CHARGEABLE 

d r, a 

SUBTOTAL 

NON-G & A SUBTOTAL 

TOTAL 

♦NO G t A CHARGE 


COST OF ADD* L SHUTTLE REPAIR FLTS 
GRAND TOTAL _ , . 

NO. OF F A ILURCS • . . . 4.60 

OOTIMF ( YEARS) ..... _ 13.61 _ _ 

'uptime RATIO....... 0.92 


0.0 
0 .0 
0 .0 
1347012. 

0 .0 
0.0. 
■ o.o 


1 036747S2. 

13374037. 
1 170 46 76 A . 
“ 14 I 9701 ?. 
131 2 4679 ?• 


22S00000 • 
I OOOOOOO. 
4950000. 
362026. 
15000000. 
39000000. 
~60000000« 


36647641 6 . 

SOI 13424. 
435559696. 
194563650# 
63345331 2. 


9000000. 
* I t 60999. 

101 60999. 

774559776. 

0.0 

774B59776. 



PERCOM PROGRAM 




PROGRAM NO. 74 


SHUTTLE SCHEDULE DELAY. 1*0_ 
TOTAL SYSTEM" MTTP. ...♦•• 36.0 
VAR. SUITS Y ST F M SLOPE . • _ t • 25_ 


SHUTTLP-MAI NTA! NEO PROGRAM 
( 3 SPACECPA c T>-NOT OPT JMf 7 ED_ 


NON-PFCURRiNG 


rfcurrinc 


structure 

ENGINEERING^* 

STABILISATION 

THFRMAL 

s-c mechanisms _ ^ 

“ ELECTRIC POrfrP 

* pH I MARY OPTICS ^ 

comm', r, DATA HANDLING 
PNEUMATICS 

TFST r, SUPPORT EOUIPMCNT" 

PROGRAM MAMAG c MFNT _ 

SYSTCM I N I T GO ATI ON 
_J?rH ABILITY 

ouality acceptance 
TITAN I NTTRSTAGF 

* TITAN SHROUD 

_ SHUTTLE INTERFACES 

TRAINERS C SIMULATORS 

* E XPER I Mr NT S _ A £ JO 

GROUND STATION 

« NF* COMPUTERS 


201S00O0. . 
7SOOOOO. 
5.36767 1 . 
PI POOOO. 

35 PO 0 0 C U 
’ pG4ni?0. 

_ 3 100000 . 
14005 1 96* 

I 0 TOGO. 

4669540. 

P533 000 • 

944000. 
_ I 1 1600. 

’ I4452P0. 
__ 502000. 
0.0 

_209 10000.^ 
31 10400. 

_ 5000000 . . 

“3PSI000. 

4550000. 


30649216. _ 
2 ^ 50126 . 
14P6P3P06. 
?9 10971. 
P7P1 45 3.^ 
6430979P? 

doooo jo. 

~ 961 PPG/P. 
20 7 *11104. 
20706 14. 
7119000. 
244 5695. 

I 3 3600 • _ 

SR? 0000 . 

6 7000 0. 

" 1000000 . 

_ 1997000. _ 

vooooo." 

39000000. 

nooooo. 

0.0 


LAUNCH OPERATIONS 

pp * LV- TITAN 

pi * LV- SHUTTLE 

p 4 ~S-C SUPPORT 

PS ♦ facilities 

" * SHUTTLE UPDATE FLIGHT 

p 7 * EXPERIMENT UPDATE 

>S t G.S.F.C. t OTHER 


ORB I T AL OPERAT I ONS 

G S A CHARGFABLF 

“G 0 A 

SUBTOTAL ^ _ 

"non-g G A SUBTOTAL 

TOTAL _ 

* NO G l A CHARGE 

COST OF AOD 1 L SHUTTLE REPAIR FLTS 

GRAND TOTAL 

NO. Or FAILURES^. “ 4^.54" 

UPTIME ( YEARS >•••»• 13.62 

"uptime RATIoV. . • • • . 0,91 


0 .0 
0 * 0 w 
o.o" 

11470 1 ?• 

0 .0 " 

0.0 

0.0 


103674752. 

13374037. 
1170 4B7B4.^ 
~ 141 97 0 12.'* 
131 P 4579 2. 


22500000. 

1 oooonoo._ 
4950000. 
3b?RP6. 
~tS 000000 . 
39000000. 
60000000. 


3004 7 64 I 6. 

SOI I 3424. 
43 OS 09696 • 
194063600. 
633453312. 


9000000 




PFRCQM PROGRAM 


PROGRAM NO. 7*5 


SHUTTLE SCHFOULF DELAY. 1 • 5__ 
TOTAL SYSTEM MTTF. 36.0 
^VA»._SURS^YSTC:M_5LPPC.^. 1 .£5_ 


SHUTTLE -MAINTAINOR PROGRAM 
O SPACECRAFT) -NOT OPTIMT7EO, 


NON-RFCURRING 


RFCURR ING 


STPUCn/RF 

FNGT NFFRTNG 

__ STAOTL IZATION _ 

THERMAL 

S-C MECHANISMS 

ELFCTRtC PC1WFR 
JL * 7t MAPY OPTICS 

’comm, g data handling 

_ PNEUMATICS 

TEST C SUPPORT EQUIPMENT" 

PROGRAM MANAGEMENT 

SYSTEM INTEGRATION 

RELIABILITY 

quality ACCEPTANCE 

TITAN INTERSTAGE 

* TITAN SHROUD 

shuttle interfaces 

TRAINERS €► SIMULATORS 

jfr _ EXPERIMENTS* £ Ji_ ______ 

"ground station 

* NEW COMPUTERS 


^?0 I soooo*. 

1 7500000. 
5367671. 
2120000. 

_ 3SPOOOO* 
254B IPO. 

HOOQ9G ♦ _ 

1 4R0^ I 06. 

I 0 70S G • 
4669540 . 
_ 2si3ooo._ 

944000. 

I 11600., 

I 445PP0. 
^ 56POOO. 

0.0 

J209 10000. . 
31 10400. 

soooooo. _ 

3251000. 
45 SO 00 0# 


_ f 3064921 6. 

PP 50 1 2 A * 
J4P6PTP96. . 
P9I0971 . 

P7P14M1* 
**6410979?. 
__ noon*?*. , 

961 PP67P « 

? 0 70 I 1 0 A * 
PO 706 14. 
_ 71 tonoo* . 

24AP690. 

ITIAOO.^ 

~ SOPOOOO. 
670000. 
1000000. 

1 997000* , 

100000. 

_3QOOnono t _ 

600000. 

0.0 


LAUNCH OPERATIONS 

22 * lv-titan 

21 • LV-SMUTTLE 

p4 ' ’ S-C SUPPORT 

PS * FACILITIES 

?S * SMOTTLr UPDATE PLIGHT” 

P 7 * CKPFRfMrNT UPDATE _ 

20 " * C.S.F.C. G OTHER' 


0.0 

0.0^ 

o.o" 

134701 P. 

0.0 

0.0 

0.0 


PPS0O000. 

1 oooonoa. 

4950000. 

16P5P6. 

I soooooo. 

39000000. 

"Vioaooooo/ 


npf3 l TAL OPERATIONS 
G e A CHARCf-ADLer 
C/S A 

SUS TOT AL 

NON-G & A “SUBTOTAL 

TOTAL 

”*N0 GOA CHARGE" 


1 03674752. 

13374017. 
I 1 70 4ft 7ft 4 . 

14 l 970! 2. 
13! P 4579 2. 


300476416. 

SO! 1 14 ? 4 . 
43*590696. 
1940616*0. 
613453312. 


COST OF AOO«L SHUTTLE REPAIR FLTS 

GRAND TOTAL 

NO. OF F A l LURFSi • . * “ 4.46 

UPTTMr (YEARS) 13.44 

UPT1MF* RATIO....... 0.90 



900000 0 i»* 
l l 60999. 


\ 01 60999. 

774059776. 

0.0 

774059776. 





PERCOM PROGRAM 


PROGRAM NO . 76 


SHUTTLE SCHFOULEOELAY. . _ 2.0_ 
TOTAL SYSTEM MTTF .....•• ~3G*0~ 
VAR* SUBSYSTEM SLOPE*#*. 1.25 


SHUTTLE-MAINTAINED PROGRAM 
( 1 SPACECRAFT) -NOT OPTIMIZED 


non-recurring 


RECURRING 


structure 

’ ~ "eng INFER ING 

STAOIL f ZAT I ON_ 

thermal 

S-C MECHANISMS 
ELECTRIC "POWER 

PR I MARY QPTfCS 

COMM. G DATA HANoLTnG 
PNEUMATICS 

" test g SUPPORT equipment" 
program management 
SYSTEM INTEGRATION 

RELIAMU ITY 

QUALITY ACCEPTANCE 

TITAN INTERSTAGE 

♦'TfTAN SHROUD 

SHUTTLE I NTFRF ACES_ 

TRAINERS G SIMULATORS 

♦EXPERIMENTS A G 0 

* GROUND STATION 
* MEW COMPUTERS 


20! SOOOO. 

1 7500000 . 
536767 1 * 
21 20000. 
_ 1520000. 

254ni?o. 

3 1 0000 0 • 

~ 1 4 0 05 1 96 . 

I 0705^1. 
4669S40. 
25 11000 * 

9 A A 0 00 . 

1 1 1*00. _ 

s 1445220. " 
502000. 
0.0 

^20910000. 

31 10 4 0 0. 
^5000000. _ 
3251000." 
4550000. 


3064921 6# 
2250126. 
14 26? 1296* 
2910971. 

2721401. 
64109 r <> ?♦ 
_ ROOOO TO. 
961 22672. 
20701 104. 
20 T06 14 . 
71 1 9000. 
24 A 0690. 

mnoo. 
6020000. ' 

670000. 

1000000. 

1997000. 

1 00000. 

14000000. 

nooooo. 

o.o 


_ LAUNCH OPERATIONS 

22 * LV-TITAN 

2 3 ♦ LV- SHUTTLE 

" 2 A S-C SUPPORT 

26 * FACILITIES _ 

?6~ * SHUTTLE UPDATE FLIGHT* 

27 ♦ EXPERIMENT UPDATE 

>0 ~ * G.S.F.C* G OTHER 


0 .0 

0.0 

0.0 

1147012. 

‘ 0 .0 
0.0 
o.o' 


22500000. 

\ ooooooo. 
4960000. 
^ 362026. 
1*5 0 00 00 0. 
39000000. 
60000000. ' 


HRH I TAL nr>CR*T I ONS 
G G A CHARGEAOLE 
G G A 
SURTOTAL 

“non-g g a suhidt AL 
TOTAL 

♦NO G G A CHARGE 


103674 752. 

13174017. 
J 1704B704* 
"14 197012. ' 
131245792. 


3HR 4 76A 16. 

501 l 3424. 
430509696. 
I94B616R0." 
631453312. 


COST OF ADD* L SHUTTLE REPAIR ELTS 
GRAND Total 

NO. OF FAILURES.... 4.42" 

UPTIME I YF ARS ) • # • • • 13.26 _ 

UPTIME RATIO.. 0.66 



90 000 0^) . 
1 1 60999. 

I 01 60999. 

774059776. 

0.0 

774059776. 



pen com 


PRflGRAM 


shuttlf schfoulC dflay.. 

TOTAL SYSTEM MT TF •*»•«« « ! 

var. # suns vsttm stone. 


SMUTTIC-MAINTAINLD PROGRAM 
( 1 SPACTCRAf T )-«nT 0°T ! M | 7FO 


NON-RECURRlNG 


structure _ 

ENGINEERING 

ST AH l L 1 7 AT ION 

THTHMAL 

S- C MFCHAN I SMS 
‘“FtrCTRIC f'OWPR 

* PRIMARY OPT ITS _ __ 

COMM. f. DATA HANDLING 
PNEUMATICS 

YCST f, SUPPORT EQUIPMENT^ 

PROGRAM MANAGFMPNT 

SYSTEM f MY F GRA T I ON 

RELIABILITY 

DUALITY ACCrf>TANCC 
__TITAN I NT r RS TAGF 

♦"titan SHROUD 

_ SHUTTLE I NTCRF ACFS 

TRAINFOS e simulators 

j> F X PFP I Mr*- NTS A & H 

ground station 

* NFW COMPUTTRS 


_ ?ot soooo. 

’ ! 7S OO 00 0# 
5307*71. 
21 poooo. 
15POOOO* 
25401 ?0. 

.■nonooo., 

1400MDA. 

I 07050. 
4**0540. 
_ PS UOOO. 
944000. 

1 t 1*00. _ 

1 445220. 
_ S«?000. 

f o*o 

_200 tOOOO • , 
31 10400* 
^SOOOOOO.^ 
3P5 1 000 ♦ 
ASSOOOO. 


LAUNCH OP"P AT IONS 

2? ♦ LV-TITAU 

P3„* LV- SHUTTLE 

?4‘ S-C SUPPORT 

PS _ ♦ FACILITIES _ 

?f> * SHUTTLF UPDATE FLIGHT* 

P 7 * EXPERIMENT UPDATE 

?«* * G.S.F.C. & OTHFR 


0 4 0 
0*0 
0 iO 
1347012. 
0,0 

0.0^ 

0 . 0 " 


HROITAL OPERATIONS 
GOA CHARGCAnt.E _ 

G r, A 

subtotal 

NON-G & A SUBTOTAL 

TOTAL _ f 

~*ND G K CHARGE ” 


103674752. 

13374017. 
t I 7040704. 
“ 14107012. 
13124579P. 


cost nr aoo*l shuttle repair flts 
grand total _ __ 

* NO. OF FAILURES... ♦ 4*.36 

UPTIME < YF ARS 13.00 

“UPTTMF RATIO. «*. • • V# 0.07 




184 


PERCOM PROGRAM 


PROGRAM NO . 70 


SHUTTLE SCHCDULE_ DELAY. ._ 3.0 _ 
TOTAL SYSTEM MTTE.. .. •••”‘ 36 # 0 
VAR. SUBSYSTEM SLOPE.. .. 1.25 


SHUTTLE— MA! NTAINEO PROGRAM 
(3 SP AC FOR AT T ) — NOT OPTIMIZED 


NON-RFCURR TNG 


RFC UR R TNG 


OPERATIONS 


1 

7 

3 

A 

5 

6 

7 

R 

9 

10 “ 

1 ? 

*! 4 ~ 
1 ^ 
16 
17 
t n 
to 
? o“ 
71 


STRUCTURE __ 

ENGINEERING 
STAR1L XZAT ION 
THERMAL 

S-C MECHANISMS 
" E ifr c T R I C o 0 WFR* ' ' “ - 

J* PRIMARY ^ __ 

“'COMM. C DATA HA NOLI NG 
PMEUMAT ICS 


TEST C SUPPORT EQUIPMENT 

PROGRAM MANAGEMENT __ 

’ SYSTEM INT EGR AT I ON 

REL I AO f L I T Y _ 

"OUAI.I TY ACCEPTANCE 

TITAN INTERSTAGE 

TITAN SHROUD 
SHUTTLE INTERFACES 


rn a i nf ps c simulators 

FXRFR I MFNTS A GO 

““ground STATION 
* NEW COMPUTERS 


launch operations 

*>? ♦ LV-TITAN 

2 I * LV- SHUTTLE 

74 ~“ “s-C SUPPORT 

25 * FACILITIES 

26 “* shuttle UPDATE flight 

27 * Experiment UPDATE 

'20 * G.S.F.C. G OTHER “ ’ 


20 


ORBITAL OPERATIONS 
GCA CHARGEABLE 
GCA 

SUBTOTAL 

NON-G G A SUBTOTAL 

TOTAL 

♦ NO G G A ‘CHARGE " 


COST or ADD* L SHUTTLE REPAIR FLTS 

GRAND TOTAL _ 

NO* OF FAILURES. T# * " A . 31 

UPTIME (YEARS) __ 12.02 

UPTIME RATIO.......* 0 .R 6 


20150000 . 

30640216 . 

17500000 . 

2250126 . 

5367671 . 

142623206 . 

21 70000 . 

201 007 1 . 

3520000 * 

2721 40 1 . 

2540120 . 

64309792 . 

3300000 . 

0000675 . 

14005106 . 

061 22672 . 

1 07 05 6 . 

207H1 104 . 

4660540 . 

2070634 . 

2533000 . 

71 10000 . 

044000 . 

2445605 . 

I 1 1600 . 

I nnoo. 

14 45 720 . 

5020000 . 

502000 . 

670000 . 

0.0 

1000000 . 

20010000 . 

1007000 . 

31 10400 . 

1 00000 . 

5000000 . 

39000000 . 

3251000 . 

000000 . 

__ 45 5000 0 . 

0.0 

o.o‘ 

77500000 • 

_ 0.0 

tooooooo. 

0.0 

4050000 . 

1347012 . 

36 ’> 026 . 

0.0 

1 5000000 . 

0 .0 

3 90 0 000 0 . 

0.0 

60000000 . 

03674752 . 

300476416 . 

13 174037 . 

SOI 1 347 A . 

[ 17048704 . 

430505606 . 

14107012 ." 

194063600 . 

131245702 . 

633453312 . 


TOTAL 


00 00000 * 
1 I 60999 . 

_ 1 01 60999 . 

774RS9776 . 

0.0 

774B50776 . 



PEffCOM PROGRAM 
PROGRAM NO . 79 


_ SHUTTLE SCHEDULE. DELAY* * 6*Q_, 

TOTAL SV'iT^M MTTE .. 36.0 ~ 

VAW. _5|)AS YS7C M_SL HPF . f 9 r $ # 25_ 



ta 

i 


SHUTTLE - M A I NT A I NCO PROGRAM 

(3 SPACrCPAFT )-MOt OPTIMIZED NDN-RFCURP 1 NG „ RECURRING 


. . • < 
. 1 

> • * t 

STOUCTURF 

201 60000. 

10649216* 

, 2 


ENGINEERING 

17500000. 

2260126. 

3 


STARIL !7AT ION 

5l67f>7 1 . 

142623206. 

4 


THCOMAl 

21 20000. 

2910971 . 

6 


S-C ME CHA N 1 SMS 

3620000. 

2721403. 

6 


ELECTRIC ROWER 

2640120. 

64 109792. 

7 

4 

PRIMARY OPTICS 

3300000. 

_ nooort/fl. 

n 


COMM. C OATA HANDLING 

14G0S 1 96. 

96122672. 

0 


PNEUMATICS 

1 0706*0. 

20701 104* 

10 


TEST C, SUPPORT EQUIPMENT 

4669540. 

2070614. 

1 1. 


PROGRAM MANAGEMENT 

2S 33000 • 

71 19000. 

~ 12 


SYSTEM INTEGRATION 

944000. 

- 244069H. 

1 3 


reliability 

1 l 1600. 

1 11600. 

l 4 


QUALITY ACCEPTANCE 

1 445??0. 

5820000. 

16 


TITAN INTERSTAGE 

582000. 

670000. 

16 


TfTAN SHROUD 

0.0 

1000000. 

17 


SHUTTLE INTERFACES 

20910000. 

1997000. 

t 0 


TRAINERS C SIMULATORS 

31 10400. 

100000. 

.1 1 R 



experiments a ft n 

soooooo. 

39000000. 

29 


GROUND STATION 

1261000. 

090000. 

_ 2 1 

*_ 

NfW COMPUTERS 

4550000. 

0 .0 


LAUNCH OPERATIONS 


22 

* 

LV-T1 TAN 

0 .0 

22500000 • 

21 

* 

lv-shut r< c 

0.0 

1 oooonoo. 

24 


S-C SUPPORT 

0.0 

4 R6000 0 . 

26 __ 

* 

FACILITIES 

! 3470 IP* 

162026. 

26 

* 

SHUTTLE update flight 

0 .0 

15000000. 

2 7 

* 

EXPERIMENT UPDATE 

J 0 .0 

'390000 00.* 

20 

4 

G.S.E.C. r, OTHER 

0.0 

60000000. 


nun 1 tal oper at i ons 

G G A CHARGE AOLE _ 

GCA 

SUBTOTAL _ _ 

'nON-G t A SUBTOTAL 


101674752. 

13374037. 
I 1704R764. 
14197012. 


TOTAL 31 2 46792. 

♦ NO GCA CHARGE ~ 


300476416. 

60113424. 
4lfl5B9f>9/>. 
194063600. 
6334 6331 2 • 


COST OF AOD*L~SHUTTU: REPAIR FLTS 


GRAND TOTAL 

NO. OF FAILURES. * • 4*00 

UPTIME ( VF AR $)..«« • 12*00 

UPTIME RATIO.*.* ... 0*00 


TOTAL 




_1 0160999. 
774069776. 



-Jt, 



PTRCOM PROGRAM 


PROGRAM NO • 7 I 




\ 


shuttle sc Hrnuup nruAY*, i?>o _ . - - - ;~i 

total systtm wrrF#..,..# 74,0 

var.^suhsystcm slope. # 1 ,26 . - - — — - — — — ; 

* - ~ T 1 

SHurn.c-^ArwrAfwro program 

(1 SPACF < OAT T ) -NOT nntTTM|7F0 NON-RFC URRtNG OCCURRING „ OPFRAT!ON5_ _ — — 1 


GO 

&) 


i 


I 

J 


, 1 

7 

n 

Strijc r URF 

701 SO 0 0 0 . 

1064971 6 * 




FNGf NrrfMNG 
s r am 1 1 1 fa r 1 nu 

| 7500000# 
7604175. 

7750176# 

71585056, 

v 

ft 


A 

s 

TIP RMAL 

s-r mechanisms 

71 ^0000* 
isr'ooon. 

?nt007t. 
?7 ?!*«■}. 




~ ft 
7 

ELECTRIC ppwCR 
♦ PRIMARY OPTICS 

| 2T6944. 
, 1100000 . 

377 7«1 60. 

• imoonro. 




A 

O 

COMM. & DATA HANDLING 
pnfuma tics 

74 M 00 7 • 
SI 7 IS. 

40745 r T 6 . 
| 04 1045 1, 

, 



10 

1 

~ \ ? 
I 1 

TFST G S'JPpnPT GOUIPMFNT 
PROCtRAM MANAG r MfNT 

4660640. 
25 11000. 

?oror, »a. 

7tl ( >000. 




SYSTEM | NTT GOAT ION 
RfL J ABIl f T Y 

944000. 
I l 1600. 

7440698. 

1 1 1800. * 

> 


j 

1 4 
1 6 

OUAl I TV ACCEPTANCE 
TITAN INTERSTAGF 

1445270. 

Sfl? 000 . 

5A7O0O0. 

ft/OOOO. 




16 
! 7 

* TITAN SHPOUD 

Shut T^F INTPorACFS 

0.0 

700 l 0000. 

1000000 . 

1007000. 




1 

' to 

t 0 

TRAINERS f, SIMULATORS 
4 FyoroiMrs^TS A C R 

31 10400. 
5000000. 

1 ( 10000 . 
19000000. 

- - 




70 
7 t 

GROUND STATION 
♦ NFW COMP i/TFRS 

37S1OO0. 

4550000. 

flOOOOO. 

o.o 

■ ^ : 


< — s 


LAUNCH OPERATIONS 






“ 27 

? 1 

LV-TTTAN 
♦ LV- SHUTTLE 

0 .0 
0.0 

77500000. 

... 10000000 . .. 



i 

74 

~~ " s~C SUPPORT 

* FACILITIES 

0.0 
1 3470 1 ?• 

4960000. 

367R76. 



« — 1 

~76 
, * 27 

~+ SHUTTLE UPDATE FLIGHT 
♦ EXPERIMENT UPDATE 

0.0 

0.0 

16000000. 
39 000000 . 



j 


* G.S.F.C. & OTHER 

0.0 

60000000. 



1 

29 

ORO I T AL OPERATIONS 
GCA CHAPGEAOLF 

92104512. 

227100700. 

9000000. 




G "C A 
SUBTOTAL 

1 1907277. 
10421 I 776. 

79106740. 

76ft 4 R 6 S? A. 

~ 11 60999. 


l 

) 


NON-G 0 A SUBTOTAL 
TOTAL 

14197012* 
1 1840B704* 

* I94B616S0. 
451350016. 

1 01 60999. 


} 


♦NO 0 0 A CHARGE 


TOTAL 

67991961 A. 




~~cnsr of add’«l shuttle repair 
gpano total _ 

flts 


0.0 

579919616. 




~ NO* OF F A I LURFS • • • » ~4.67 

UPTIME <YFARS)«...« 9.33 



« 




UPTIME RATIO 0 # 62 

• 

t , * 



, r ^ 


1 



&ST- - 


PERCflM PROGRAM 


PROGRAM NO • 72 


SHUTTLE SCHEDULE DELAY. 24.0_ 
TOTAL SYSTEM MT TE ....... 24 • 0 

VAR. SURSYSTFM SLOPE..#. 1*25 


SHUTTLE-MAINTAINED PROGRAM 
<1 SPACECRAFT l-NGf OPTIMISED 


NON-RErURR !NG 


RECURRING 


OPER AT TONS 


STPIJCTURC 

ENGINEERING 

ST AHIL t 7 AT TON 

"thermal 

S-C MECMAN I SMS_ 

electric power 

PRIMARY OPTICS _ ^ 

"’comm, c data HANDLING 

PNEUMATICS _ 

"test #> SUPPORT EQUIPMENT 

^PROGRAM MANAGEMENT 

"SYSTCM INTEGRATION 

^PELIAOILITV ^ 

^DUALITY ACCEPTANCE 

TITAN INTERSTAGE 

TITAN SHROUD 

Shuttle interfaces 

TRAINERS S SIMULATORS 

EXPrpiMrNfS A & B 

GROUND STATION 
NEW COMPUTERS 


20150000. 

’ 17500000. 
2604 I ? S* 
21 20000. 

_ 1520000. 

1278044, 
__3100000. _ 
7411007. ’ 
_ 53735. 

4669540. 

_2533000. 

044000. 

1 t 1600. , 

1445220# 

582000. 

0.0 

_P09 10000. _ 
31 10400. 
_5000000. 
3251000. 
4SS0000. 


_306492l 6._ 
2250126. 
_7l SOS 056* 
2910071 . 
2721 4R1. 
T22 mi 60. 

_ 8000070. _ 
4B2457 7(t. 
10430461. 
2070614. 

_ 71 10000.^ 
2468600. 

t HBOC. . 
6820000. 
670000. , 
1000000. 
_ 1 00700 ft . _ 

iooooo. 

.19000000. , 
800000. 
0.0 


LAUNCH OPERATIONS 

* tV-TITAN 

_ * lv-shuttle 

S-C support" 

* FACILITIES . 

* SHUTTLE UPDATE FLIGHT 

'4 EXPERIMENT UPDATE * 

“♦ G.S.F.C. S OTHERS 

~ ORBITAL OPERATIONS 

G C A CHARGE ABLE 

GCA 

SUDTOTAL 

NON-G C A SUOTOTAL 

TOTAL _ _____ 

* NO G S A" CHARGE 

COST OF AOD 4 L SHUTTLE REPAIR FLTS 
GO A NO TOTAL ^ _ 

NO. OF FAILURES...". 3.50 ~~ 

UPTIME (YEARS) 7.00 

UPTIME RATIO.. ..... " 0.47 


0.0 

_ 0.0 

0.0 
1347012. 
0.0 

i b .o 

o.o~ 


9210451 2. 
~ I 1007277. 
10421 1776. 

14197012. 
I 1B40B7B4. 


22600000. 

I ooooooo . 

4050000. 
162B26. 
" 1 500000 0 . 
30000000. 
600000 0 0 . 


2271 B02BB. 

29306240. 
2564B6S2B. 
1 94B61680 
461150016. 


9000000. 


1 1 60999, 


10! 60999. 

679919616. 

0.0 

579919616, 



PERCOM PROGRAM 


SHUTTLE SCHEDULE DELAY* « J2,0 

TOTAL SYSTEM MTTF *•«*••* 36*0 
VAR. Sun SYSTEM SLOPE.. l*P5_ 


PROGRAM NO* 80 


SHUTTLE-MA I NTA! NEO PROGRAM 
(3 SPACECRAFT )—NOT OPTIMI7EO 


NON-RECURRING 


RECURRING 


STRUCTURE 

'"CNGINCEM INC ^ 

ST ATI L I 7 AT ION 

THERMAL 

S-C MTCHANISMS __ 

EKTCTRIC POWER 
PRIMARY OPTICS 
COMM * £ DATA HANDLING 

pneumatics 

Trsr r„ support equipment* 

PROGRAM MANAGEMENT 

“system integration™ 

RELIABILITY 

“quality acceptance 

titan INTERSTAGE 

“titan shroud 
shuttle I ntfre aces 

TRAINERS £ SIMULATORS 

EXPERIMENTS A £ B 

“ground station 

ntw computers 


201 50000. 

1 7500000. 
51 * 7 * 7 ! ♦ 
21 20000 • 
3520000 • 
““*25/401 70* 

"l^OOOO 0 * 

140051 96. 
107050. 
4669540. 
_ 25 1 100 0 * 
<>44000. 

„ 1 l t*00. 

1445220* 

502000. 

0.0 

_209 10000. . 
31 10400. 

5000000 • 

3261 000. " 
4560000. 


30649216. , 
7250126. 
147623206. 
>010071. 

2 771 4 Ml. 
64300702. " 
6000676 .-" 
” 061 77672. 

2 0 7 M I 104. 
2070614. 
7110000. 
2446606* 

133600., 

' 5670000, 
_ 670000. 

loonooo. 

1997000. „ 

tooooo. 

__3 90 000 0 0 . < 
600000. 
0.0 


LAUNCH OPERATIONS 

“♦ LV-T1TAN 

* LV-SHUTTLE 

s-c sup°ort“ 

* FACILITIES _ 

'SHUTTLF UPDATE" FLIGHT 

* fTXRERIMFNT-UPDA TC 

“♦ G.S.F.C. £ OTHER 


0 .0 

0 . 0 _ 

7”o.o 

1347012. 

0.0 

0.0 

0 . 0 ^ 


^2500000. 

\ OOOOOOO. . 
4950000* 
362626* 

* 15000000. 
^19000000. 
“60000000. 


ORBITAL OPFRATIONS 

G £ A CHARGEABLE 

C £ A 

SUBTOTAL # _ 

“NON-G £ A "SUB TOTAL 

TOTAL _ 

“♦NO G " £ "A CHARGE ~ 

COST OF ADO 1 L~ SHUTTL^ REPA! R““FLT S 

GRAND TOTAL ^ 

~N0. OF FA I LURES. “• « ♦ “5". 50 

UPTIME (YEARS) . • 10 .50 

UPTIME RATIO.. .. ... 0.70 


103674757. 

13J74037. 
I 17046764. 

14197012. 

131245792. 


3664764 16. 

501 13424. 
436569696. 
194063660." 
633453312. 



774659776. 

0.0 

774659776. 



183 


PERCOM PROGRAM 


PROGRAM NO • fl t 


SHUTTLE SCHCOULF DELAY . ♦ 24*0 „ 

TOTAL SYSTEM MT TF 36*0 

AR • SUBS Y STfl M _S1* OPE itM l ♦ 2_5 




SHUTTLF— MA I NTA T NfTO PROGRAM 

t3 S° AC C CR AFT ) — NOT OPTIMIZED^. NON-RFCURR I NG _ . , RECURRING. OPERATIONS 


t STRUCTURE 

2 ENGINEERING 

1 _ W STABILIZATION^ 

A THERMAL 

5 S-C MFCHAN I SMS' 

A ELECTRIC POWER 

7 » PRIMARY OPT !CS_ 

A COMM # GOATA HANDLING 

O PNEUMATICS 

10 " TF^r E SUPPORT EQUIPMENT 

tl PROGRAM MANAGEMENT 

!?‘ SYSTFM INTEGRATION” 

1 1 RELIABILITY 

14 QUALITY ACCEPTANCE 

15 TITAN 1 NT r RSTAGE 

IS * TITAN SHROUD 

17 SHUTTLE INTERFACES 

IS TRAINERS C SIMULATORS 

1 O *_ EX PEP I MF NT S A_#> J1 

20 GROUND STATION 

?! N - w COMPUirRS 


20 1 50000. 3 06 ARP 1 6* „ 


1 7S 00 000* 

22 SO 126. 

S 36767 1 . 

14 2 6? 3206 . 

21 20000. 

2010071 . 

35 20000. 

2721 453, 

2540120. 

64300 702. 

3100000. 

6000070 • 

14R051 06. 

061 22672. 

107060. 

20701 104. 

4660540. 

2070614. 

25 13000. 

71 10000. 

Q A A O 0 0 • 

, 2440600. 

1 1 1600. 

t 33000. 

1445220. 

SO 20 000. 

__ S02000. 

670000'. 

0.0 

1000000. 

?ootoooo. 

19U7000. 

31 10400. 

100000. 

soooooo. 

1R000000. 

3251000. 

oooooo. 

4SS000 0. ______ 

o.o 


LAUNCH OPERATIONS t 


22 " * 

LV-T 1 TAN 


0.0 

22SOOOOO. 

23 _ * 

LV- SMUT TLC 


0.0 _ 

„1 ooonooo. 

24 

S-C SUPPORT 


0.0 

A R6000 0 . 


PS* FACILITIES 1347012. 362026. . 

?6 ~ * SHUTTLT UPDATE FLIGHT 0.0 IS000000. 

p 7 * EXPERIMENT UPDATE 0*0 3R000000.^_ 

?(\ * G.S.F.C. 6 OTHER ” 0.0 GQOOOOOO. 


ORBITAL OPERATIONS 


4 

0000000. 

GCA CHARGEABLE 

1 0 16 74 7S 2 . 

3004 764 16. 


GCA 

11374037. 

SOI 1 1424. 

1 1 60000. 

SUBTOTAL 

1 17040704, 

43H589605. 


NON-G C A SUBTOTAL 
TOTAL 

14107012. 
1312457 02. 

104063600. 
61345331 2. 

1 01 60000. 

*N0 GCA CHAPGE 

COST OF AQQ'L SHUTTLE REPAIR 
GRAND TOTAL 

FLT s" 

TOTAL 

7740S0776. 

0.0 

774059776. 

'NO. OF FAILURES.... 2*60 

UPTIMF (YEARS! ^ ^*.40 

UPTIMF RATin. ...... 0.S6 



t , * 




\ 



PER COM PROGRAM 


PROGRAM^ NO .82 


shuttle SCHCOULP J5CLAY. ._ 0.5 

TOTAL system MTTF 

VAR.SURSYSTFM SLOPF. . . • 1.25. 



SHUTTLF-MA ! NT AI NED PROGRAM 


* 

— — *— - - - — 


1 


(P 

SPACECRAFT >-NOr OPT I M I 7FO 

NON-PECURR !NG 

RFCURRING 

, OPERATIONS 

• 

• --i 


1 

STRUCK JRF 

201 SOOOO. 

30649216, 



t 


2 

FNGtMFFRlNG 

I 7*>00 0 00 4 

22 SO t 26 * 



- — ” — — i 


1 

STABILIZATION 

8562705. 

22 7S 1 71) 72. 



t 


4 

TMFRMAt 

2120000. 

2910971 . 





S 

S-C Mr chan r SMS 

35 20 00 0. 

2 7 21 4 8 1, 

* 

■+■ ft 

f 


6 

elfctric power 

4064653. 

10258951 2. 





7 

♦ primary optics 

3100000. 

80006/8. 

t 


r 


A 

C n M M ^ C DATA HANDLING 

210 l 7640 , 

15111/520. 





Q 

PNFQMAT ICS 

1 70 78*1 • 

311 SO Z 64 , 


• 

r 

,j 


to 

TF ST G SUPPORT EQUIPMENT 

46 6 OS40. 

20 706 14. 





1 t 

PROGRAM MANACifMFNr 

2511000. 

71 19000, 

* 


1 


12 

SYSTEM INTFGPAT ION 

944000. 

2446690, 





1 3 

R r L I A8 1 1 ITY 

1 t 1600. 

1 11800. 



| 


14 

QUALITY ACCFPT ANCF 

1 44^220. 

SO 2 0000. 



1 


! 5 

TITAN INTERS! AGE 

5B2000. 

670000, 



1 

I 

0 A— 

16 

i TITAN SHROUD 

0.0 

1000000. 

• 



1 7 

SHUTTLE INTERFACES 

20010000. 

199/000, 



j 

to 

18 

TRAINERS G SIMULATORS 

31 10400. 

I 00000. 



’ * 

o. 

1 9 

* FXOPf>iMFWTS ACS 

5000000. 

39000000, 



> 


20 

GROUND STATION 

1251000. 

600000. 





_ 21 

* MFW COMRUTFRS 

4550000. 

0.0 



t 



LAUNCH OPERATIONS 





1,1,1 “f 

i 

t 

1 

22 

♦ LV-TfTAN 

— ■ o .0 

22500000. 



j 

} 

} 

_21 

LV-SHUT TLT 

0.0 

t ooonooo. 



! 

i 

2A~ 

S-C SUPPORT 

0.0 

4950000. 





25 

_* FACILITICS 

1347012. 

162826. 



, 


26 

* SHUTTLE UPDATE FLIGHT 

0.0 

~ 15000000. 



1 


27 

* EXPERIMENT UPDATE 

• 0.0 

_ 39000000.’ 



| 


28 

♦ G.S.F.C* G OTHER 

0.0 

60000000. 

* 


i 


29 

‘ 'ORBITAL' nPFR AT IONS 



9000000. 






G C A CHARGE APLF 

I 1 7? 6270 4 * 

561214668. 



' 1 



G G A 

IM 2AAS2. 

74979232.”' 

1 t 60999. 


i 



SUBTOTAL 

I32TAOSA4, 

656213760. 



l 



NON-G f, A SUBTOTAL 

14107012. 

' 194663660. 






TOTAL 

146S86592. 

851077376. ___ 

1 01 60999. 





♦NO G G A CHARGE 










TOTAL 

1 007824640. 





COST OF AOO * L SHUTTLE” REPA I r” 

FLTS 


0.0 



t 

1 


GRAND TOTAL 



LOO 7824 64 0. 



v» 


“NO. OF FAILURES.*.."'” 3.46 


* t , r 

— — < . < ( — 

'• 

- 

1 

_ 

UPTIME (YFARS)...., 11.86 







* 





„ 



* -***. 



TCT- 


PGRCOM PRErGRAM 


PROGRAM NO# 83 


SHUTTLF 1CHFOUU: „ OPLAY » # , I ♦ O 

TOT^L SYSTFM MTTF «•#•## • 45.0 
VAfU _SURSYSTFM_ SLOPE* 1 #25_ 


SHUTTLF-MA1MTA lNEI> PROGRAM 
( 1 SPACECRAFT )-NOT OPTIM17ED 


NON-RCCURRING _ _ 


RTCURR 1 NG 


STPiJCriJOF 4 

FNGINCCPTNG 

^ STARTL I 7AT ION _ , 

THERMAL 

- s- c mechanisms 

rUFCTR ! C n nwcn 
♦^PRIMARY OPTICS^ _ ^ 

COMM 9 f, data handling 

- p NFUMAT|CG _ 

TEST & SUPPORT E QU tPMFNT 

PROGRAM MANAGFMFNT 

SYSTEM INTEGRATION 
_ RFL14PIMTY __ 

'quality acceptance 

TITAN INTFR5TAGC„ _ 

“♦TITAN SHROUD 

SHUTTLE INTERFACES . 

TRAINERS 0 SIMULATORS 

j__+_F KPTRtMCHT^ A C_Q 

GROUND STATION 

, ♦ NFW COMPUTERS _ 


_201 soooo. 
i 7500000. 
n r >f»? 70S* 

2120000# 
1520000# 
40 GAR 01# 

_ -nooooo. _ 

23617040 # 

! 70783# 
4600040. 

2611000* _ 

044000. 

I 1 1600. _ 

t 445220 • 
582000. 
0.0 

200 t 0000 ♦ _ 

3110400. 

5000000. „ 

3251000. 
455000 0 #_ 


1064021 6# 
2250126. 
227517072. 
2010071. 
2 721 4 HI. 
1025*10 11 2 « 

nooooro# 

1511 I7 C »20. 
11 1 SO 7 04. 
20706 1 4 « 
71 \ OOOO • 
2440605* 
__ 111500. 

5820000. 

670000. 

1000000. 

1997000. 

t 00000. 

moooooo. 

eoonoo. 

0*0 


launch OPERATIONS 


2?~ 

♦ 

4uru.n n'tp'm » ^ ... . 

lv-tttan 


o.c 

21 

* 

IV- SHUTTLE . 


0 *( 

>4 . 


S-C SUPPORT 


. o.< 

25 

♦ 

FACILITIES 


t 14701 ?i 

2* 


^SHUTTLE UPOATE flight 


0 .1 

27_ 

♦ 

r<prn imfnt update 


_ o .4 

>8~ 

* 

G.S.F.C. 6 OTHER 


0.4 

"29 


ORR I T A IT OPE RATI ONS 




G 

T, A CHAPGFAflLE^ 


l 1 7262704 


~G 

rl a 


161 26852 


SUBTOTAL 4 . 

"‘nqn-g C A SUBTOTAL 

TOT AL_ 

♦ NO G & A CHARGE 

“COS t" OF AOD'L SHUTTLE REPAIR FLTS 

GRAND TOTAL _ 

“'NO. OF FAILURES;’#.# 3*43 

UPTIME ( YEAR S 1# ••• • 1 3 • 7 1 

~UPTl ME' RATIO..# • • « . 4 0.91 


1 12109554 . 

14197012.' 
K 465 66592 


22500000. 

tooooooo* 

4060000. 
162026. 
I 5000000 . 
19000000. 
60000000. 


58 1234606. 

74979212# 
65621 1760. 
194561660. 
85 1 077376. 


TOTAL 





l 007824 640# 

0.0 

1007824640. 



PERCOM PROGRAM 


PROGRAM NO.R4 


SHUTTLE SCHEDULE OELAY.. _ 1.5 _ 

TOTAL SYSTEM MTTF * 

VAR • SUBSYSTEM SLOPE.... 1.25 


SHUTTLE-MAINTAINED PROGRAM 
(1 SPACFCPAFTI-NOT OPTIMIZED 


NON-RECURRtNG 


RECURRING 


structure 

ENGINEER | NG 

ST AH 1 1 I7AT ION _ _ 

THERMAL 

S-C MECHANISMS 

ELECT R TC ROWFP ’ * ' 

Pf>I M A° Y OPTICS 

'COMM # G DATA HANDLING 
PNEUMATICS , 

'TFST G SUPPORT EQUIPMENT 

PROGRAM M4 NAGr M^NT 

“SVSTFM INTFGOATION 

RELIABILITY _ 

QUALITY ACCEPTANCE 

TITAN INTrnSTAGE^ 

TITAN SHROUD 

SHUTTLE INTERFACES 

TRAINERS G SIMULATORS 
FVprRiMENTS AGO 
GROUND STATION" 

NCW COMPUTERS ___ 


70150000.^ 

i 7500000. 

B562705. 

pi p oooo. 

IS 20 0 0 0. 

4064651. 
-*100000. 
“? 3 f»l 7648 . 
170701. 
4669540. 

_75iiooo. 

944000 . 

I I 1 6 0 0 • _ 

~1445?20.~ 
_ 562000. 

0.0 

20010000. 
31 10400. 
_5000000. 
12SI000. 
4550000. 


30A4O21 4. 
P P SO 12 6. 
22751 7072. 
2010071 • 
2771 401. 
102SO0H ?. 

00 00 0 7 0 . 
151 117^0. 
131 *>07 0 4. 
2070614. 
71 1 <>000. 
2446696. 
_ 1 11600. 
SO 7000 0. 
6 70000. 
“ 1000000 . 
1997000. 

iooooo. 

_ 39000000. 
ROOOOO. 
0.0 


LAUNCH OPERATIONS 

* LV-TTTAN 

* LV- SHUTTLE 

S-C SUPPORT 

* FACILITIES 

* SHUTTLF UPDATE FLIGHT^ 

* EXPERIMENT UPDATE 

A G.S.F.C. G OTHER 


0.0 
0.0 
0 .0 ' 

1 147012. 

0 .0 
0 .0 

0.0 


22SOOOOO. 

10000000 .^ 

4950000/ 

147074. 

tsoooooo. 

19000000. 

6 OOO 0000 * 


orbital operations 

G G A CHARGE ARLF 
G G A 

SUBTOTAL 

~NON-G G A' "SUBTOTAL 

total _ 

♦NO G G A CHAPGr 


117262704. 

15I26BB2. 
I 12169504* 
14197012. 
14A5R6592. 


501214686. 

74979212. 
656211760. 
*" 1 94 861680 * 
651 077376. 


COST OF ADD * L SHUTTLF. RFPA1R FLTS 

GRAND TOTAL 

NO. OF FAILURES/../ ~ lil9 ~ 

URTIMC (YEARS) .. •• • l 3. SB 

UPTIME RATIO*.*.#.. 0.91 





1007H24640. 

0.0 

1007024640. 





nr 


v - / 


V 


PERCOM PROGRAM 


PROGRAM NO • B5 


shuttlf schedule .dflay, . _2.o_ 

TOTAL SYSTEM MTTF 40,0 

J/AR. ..SUBSYSTEM. SLOP!;. »• f I »25_ 


SHUTTLF-MAf NTAIMFI) PROGRAM 
(l SPACrCRAT T >-NOT OPT|MI 7 Ed 


NON- RFC UR R t NG 


RrCURR ! NO 


structure w 

CNGT NCER ING 

STAHIL T7AT (ON _ _ 

THERMAL 

S-C MFCHANI SMS 

“ELECTRIC PrjWPfl' 

PRIMARY n^TICS 

COMM. 6 DATA HANDLING 

PNEUMATICS _ . 

TCST 6 SUPPORT EQUIPMENT 

^PROGRAM MANAGEMENT 

SYSTEM INTEGRATION 

_RCL I AO I L I T Y . 

quality ACCEPTANCE 

TITAN INTrRSTAGP 

TITAN SHROUD 

SHUTTLE INTERFACES 

TRAINERS f, SIMULATORS 

FXPFR | Mr NTS, A_ F, D 

""GROUND STATION 
NEW COMPUTERS 


,?0t 50000. 

I 7*5 00 00 0, 

_ rs 6 ? 7 os, 
?A POOOO . 
_ 3520000. 
4064953. 

ST 000 0 o , , 

236 t 7640 4 
1 7070*1, 
*4669540, 

2533000, 

944000, 

111600,. 

1445220, 
S 02000, 
0*0 

JJOO 1 0000 , 
31 10400. 
_ soooooo. , 
~"32S1000, 
4550000. 


_ „306492t6 f . 

22501 26, 
22 7S 1 79 7 2. 
2R10O7I . 
2 721493. 
10259931 2. 

__ Aooonrn. 

153317520. 

_ 33150794. 
20706 14 . 

71 10000. 

2449699. 

i n«oo. . 

5020000, 
6 7000 0, 
1000000 , 

1 99, *000, 

1 00000, 

3R0 0 0000, 

900000. 

0,0 


LAUNCH OPERATIONS 

♦ LV-T t TAN 

* LV- SHUTTLE 

S-C SUPPORT 

♦ FACILITIES 

* SHUTTLE UPDATE FLIGHT 

4 EXPERIMENT UPDATE 

'+ G.S.F.C# t OTHER ~ 

* ORO l T AL ~ OPE^R AT~t ONsT" 
G t A CH APGF AHLC 
"G C A 

SUBTOTAL _ 

’noN”G g a subtotal 

TOTAL _ _ 

" * NO G G A CHARGE 


0 ,0 
0 , 0 . 
0.0 

I 3 47012. 

0.0 

_ . 0.0, 

0 . 0 ~ 


117262704. 

1S1269R2, 
132309SB4, 
141070 1 2. 
146566592. 


22SOOOOO. 

I oonoooo. 

4950000. 

162926. 

isoooooo. 

39000000.* 

6000OO00. 


SRI ? 34 69 ft • 
74979232, 
6S62 l 3760. 
194 96369 0 « 
85 I 0 77376, 


COST OF AOD*L SHUTTLE RFPAIR FLTS 

GRAND TOTAL .. 

NO, OF FAILURES.,#^ 3^36~ 

UPTIME ( YF ARS )• • « » , 13.44 

UPT1MF RATIO,,.. 0.90 



I I 60999. 

1 0160999. 

I 00 70 24 64 0 « 

0.0 

1 007824640. 




PERCOM PROGRAM 


PROGRAM NO • #36 


SHUTTLE SCHEDULE DELAY.# 2#S_ 

TOTAL SYSTEM MTTE 4B.0 

VAR • SUBSYSTEM SLOPE. ... 1.25^ 


SHUTTLE-MM NTAI NCO PROGRAM 


<3 

SPACECRAFT) —NOT OPT I M I 7£D 

NON-RFCURR I NG ^ 

_ RECIJRR l NG 

* • • i 

t 

STRUCTURE 

20150000. 

3064921 6. 

2 

ENGINEERING 

I 7500000. 

2280126* 

3 

ST AO ! L I 7 AT inN 

8562705. 

_ 22751 7872. 

4 

THERMAL 

21 20000. 

2910071 * 

S 

S-C MrCHANtSMS 

3520000. 

2 7 214 8 1. 

* 

ELECTRIC power 

4064853 * 

102580 || a* 

7 

♦ PR r MARY OPTICS 

3 3 000 0 0. 

flOOOM 78. 

R 

COMM. f. DATA HANDLING 

236 l 764 8. 

15 M 1752 0. 

0 

PNfUMAr f CS 

170783. 

3 1150784. 

10 

TEST f, SUPPORT COUIPMENT 

4660540. 

20706 14. 

1 1 

PROGRAM MANAGEMENT 

2513000. 

7! 1 onoo. 

1 2 

"system integration 

04400 n . 

2448606. 

1 3 

RFL f A<1(1 I TY 

1 1 1600. __ 

1 13800. 

14 

QUALITY ACCEPTANCE 

1445220. 

5020000. 

IS 

TITAN INTERSTAGE 

502000. 

670000. 

1 6 

, t i t an shroud 

0*0 

1 000000. 

, v 1 7 

shuttle imtfreaces 

20010000. 

1907000. 

a — »« 

TRAINERS s simulators 

31 10400. 

1 00000. 

t 0 

* EXPERIMENTS AGO 

5000000. 

39000000. 

, ?o 

GROUND STATION 

3251000. 

800000. 

? i 

♦ rEW COMPUTERS 

4550000. _ 

0.0 


LAUNCH OPERATIONS 



_ — *» 

2? 

♦ LV- TITAN 

O 

. 

o 

22500000. 

23 

♦ LV- SHUTTLE 

i 

c 

• 

c 

1 ooooooo. 

24 

, ~ S-C SUPPORT 

0.0 

4050000. 

25 

♦ FACILITIES 

1347012. 

3 6° 026. 

* 26 

♦ SHUTTLE UPDATE FLIGHT 

0.0 

“15000000. 

, . 27 

♦ experiment update 

0 .0 

39000000. 

28 

“ ♦ G.S.F.C. C OTHER 

0.0 

60000000. 

20 

— - qhd I T AL OPERATIONS 

* 



GOA CHARGE ABLE 

117262704* 

58 1 2 34 66 0 . 


GCA 

151 26882. 

74979232# 

. 

SUBTOTAL 

1323895R4. 

6562)3760. 


'non-g c a “subtotal 

14197012. 

194863660. 


TOTAL 

146586502# 

851077376. 

♦ NO GOA CHARGE 


TOTAL 


COST OF AQO'L SHUTTLE REPAIR FLTS 


GRAND TOTAL 

NO. OF F A I LURES# V/# 1^33" 

UPTIME ( YFARS > .. «• • I 3# 11 

UPTIME RATIO.. ..... 0.09~ 


OPERATIONS 





10 0 78 24 64 0 « 
0*0 

t 007824640. 



_S H UTTL,F_ SCH^OULE^DFUAYf t _3« 0_ 
TOTAL SYSTEM WT TF ....... 4B.0 

_V A R f S USS YSTF M .SUP?^» tt-» 1 


shuttlc-maintainfo program 

< 3_ SPACECRAFT )-WGT^ OPTIMIZED... 


STRUCTURE 

ENGINEERING 

STA0ILI7AT TON 

THERMAL 

S-C MECHANISMS 

flfctric POWER 
primary, optics 

COMM, T, DATA HANDLING 

PNEUMATICS - 

TEST C SUPPORT EQUIPMENT 

PROGRAM MANAGEMENT 

SYSTEM INTFGQAT I ON 

RFL ! ABILITY 

OUAl I T Y ACCEPTANCE 
T ! TAN INT r RSTAGF 

* TITAN SHROUO 

SHUTTLE INTFPFACES 

TRAINERS D SIMULATORS 

C^RFR 1 Mf“NTS ADO 

GROUND STATION 

* NEW COMPUTERS 


LAUNCH OPERATIONS 

* LV-UTAN 

* LV- SHUTTLE 

S-C SUPPORT 

♦ FACIt.IT ITS ^ 

♦ SHUTTLr UPDATE FLIGHT 

* FXPFR I ME NT UPDATE 

♦ G.S.F.C* & OTHER 

0 R O I T AL ORE RATIONS^ 

G D A CHARGEABLE 

'G D A 

SUBTOTAL 

~NON-G & A SUBTOTAL 

TOTAL 

%ND G A CHARGE 


COST OF AOO 9 L SHUTTLE REPAIR FLTS 

GRAND TOTAL , 

NO, OF FAILURES..*# 3.29 

UPTIME ( YrARS) • • ... 13. IS 

UPTIME RATIO. ...... O.flfl 





percom program 


PROGRAM NO * ftfl 


SHUTTLE SCHEDULE DFLAV.. 6.0 

“total system mttf.. '48.o'~ 

V AH. SUBSYSTEM SLOPE*... !*2 S 


SHUTTLE r MAf NTAfNEO PROGRAM 
n SPACECRAFT )-NOT OPT1MIZEO 


NON-RECURRING 


RECURRING 


OPERATIONS 


!ju& 

to" 

0 >~ 


~ ?' 

3 

4 

5 

s 

_ 7 
S 
o 
10 
1 1 
IP 
1 3 

"i*~ 

IS 
is 
I 7 
"t ft* 
|R 
>0 * 
7 l 


2 ? 

pa' 

'PS 

"PS 

?7 

~ 2 ft 


J*. STRUCTURE., 

ENGINCCRING 
STAHIL17AT ION 
THERMAL 

S-C MECHANISMS 

fi rcrnrc "owcr 

j>_POJMARY or tics 

CrtMM, o DATA HAN0L1NG 
PNEUMATICS ' 

TEST r, SUPPORT EQUIPMENT 

PROGRAM MANAGEMENT. 

“system integration 

RCL lATHL ITY 

'quality ACCEPT ANCE 
TITAN ! NTS PST A GC 

* titan shroud 

SHUTTLE INTERFACES 

trainers r, simulators” 

* FKPFRI MCNTS A S B 

’““GROUND STATION 

* NEW COMPUTFOS 


LAUNCH OPERATIONS^ 

’ * LV-T I TAN 

IV-SHUTTLF 

~~S-C SUPPORT 

* facilities 

* shuttle UPDATE flight 

* EXPERIMENT update 

♦G.S.F.C. C OTHfR 


?9 


ORBITAL OPERATIONS 

G n A chargfaolf _ 

" g r# a 
subtotal 

*NON-G 6 A SUBTOTAL' 
total 

"♦NO G S' A CHARGE 

'COST of ADO*L shuttle” pep a iR~FLf s’' 

GRAND TOTAL 

NO. OF FAILURES. ♦#; 3.lf’ 

UPTlMr (YEARS). .... 12*44 _ 

UPTIME RATIO ~ O.ftl" 


20150000. - 

- 30640216. 

I 7600000. 

?»?50t?6. 

*662705. 

227517ft 72. 

2120000. 

201 007 1 * 

3520000. 

2721 4«3. 

4064R53. 

io? r »ft<ni ?• 

3300000. 

R00007H. 

2361 7640. 

15 1337520. 

1 70763. 

33150704. 

4 6 69 S 4 0 . 

20706 14. 

2513000* 

71 innoo. 

444000. 

2440690. 

1 1 1600. 

1 1 1100. 

1445220* 

5M20000. 

S0200Q. 

a roooo. 

O 

. 

c 

1 000000 , 

20010000. 

1997000. 

3110400. 

» 00000. 

5000000. 

39000000. 

3251000. 

500000. 

^ 46 500 0 0 • 

0.0 

0 .0 

22600000. 

0 .0 

1 ooooooo. 

0.0 

4950000." 

13470 i 2. 

3 6? R 2 6 * 

0 .0 

15000000. 

0 .0 

39000000. 

0.0 

6 OOOOOOO . 


1 1 7 ? 6270 4 * 
15126002. 
1321095 * 4 . 
~ 14 1 97 0 1 2 * 
14650659?. 


501 ?34Aftft. 

74070? 32, * 
65021 1760, 
t 04 n 63 G 00 r 
051077376. 


9000000. ' 


! I 60990. 


I 0160999. 


TOTAL 


1007A24640. 

0.0 

I 007024640. 




SHUTTLE SCHFOULF DELAY## 12*0 _ 

TOTAL SYSTEM MfTF 40.0 

yAR. jiursysfem slopc# f , # \ 


SHUTTLE-MAINTAINED PROGRAM 

c* sPArrcoArn-Nnr ortimi7fo 


structure 

CNG I NFFR IMG 

STAOIU I 7 AT ION 

THERMAL 

S-C MrCHAMfSMS __ _____ 

electric onwFn 

put m Ao v optics " 

COMM, & DATA HANDLING 
PNFtjMA T I CG 

rrsr c support equipment 

PROGRAM MANAGEMENT 

SYSTEM INTEGRATION 

_rcl i ao il i rv_ __ 

DUALITY ACCEPTANCE 

TITAN INTFOSTAGfE 

TITAN SHROUD 

SMUTTLF INTERFACES 

TRAINTRS C SIMULATORS 

fjcpcp r mcntg a r . j * 

GROUND STATION 
NF W COMPUTERS 


^LAUNCH OPERATIONS 

P.2 * LV-T I TAN 

P 1 _ LV- SHUT TLF 

24 * S-C SUPPORT 

_ ^FACILItlFS 

>a"*~SHUTTLF UPDATE FLIGHT 

2 7 * EXPERIMENT UPDATE 

‘?n * G.S.F.C. c other' 

2R ” ORB I T AL nPERVfTONS" 

G & A CHARGEABLE 
** “G *f, A 

subtotal _ 

NON— G f, A SUBTOTAL 
TOTAL 

*N0 g~£“a~charge 


cost nr ado * l shuttle repair flts 

GRAND TOTAL _ 

NO. OF FAILURES': .T;” “2#00 

UPT1MF ( YFARS) • *• •» It .20 

"l/PT ? mf' rat in» « #T# • '# ~0#7S 


> 


percom program 






PERCOM PROGRAM 


PROGRAM NO #90 


SHUTTLE^ SCHEDULE DELAY# #_24.0 

TOTAL SYSTEM MT TF ...«•• # 4 fl . 0 

VAR* SUBSYSTEM SLOPE. ♦.# 1.25 


shuttle-maintainfo PROGRAM 

<1 SPACFCRAFT)-NOT OPTIMIZED 


NON-RFCURRlNG 


RCCURR f NG 


STRUCTURE _ \ 

ENGINEERING 

ST AH IL ! ZAT f ON 

THERMAL 

S-C MECHANISMS __ ___ _ 
“ELECTRIC ^OWER 

* PRIMARY OPTICS 

COMM. c DATA HANOLING 
PNEUMATICS _ __ _ 

TP ST & SUPPORT ’COUIPMENT 

^ PROGRAM MANAGEMENT 

SYSTEM I NTFGRAT 1 ON 
RFLIARltITY __ 

^duality accept ance” 

TITAN INTTRSTAGF 

'* titan shroud 

SHUT TL F INTERF ACES 

TR A I NF*> S G SIMULATORS 

* EXPERIMENTS AG Q 

~ GROUND STATION “ 

* NEW COMPUTERS 


201 60000. 

’ l 7S 000 00 • 
B562 706 • 
21 20000. 
36 2000 0 « 

~ 4 0 64H51.' 

3100000. 
“2361 764R." 
_ I707H3. 

4669540." 

2S 1 3000 . 

944000. 

\ I 1600. 

I44S220. * 
_ SB2000. 

0.0 

£0910000.^ 
3t 10400/ 
_5000000#_ 
~~3P5lO00. 
4560000. 


10649216. 
2250126. 
227S 1 7 B 7 2 # 
2910971. 
2721 401. 
I02SB911 2. 
B000B7B/ 
~I5111762a/ 
111 SO 7 04 ♦ 
20 70614. 
71 1 OOOOi 
2440690. 

131000. _ 

' 5020000. 
670000. 
1000000. 
1997000. 

I 00000. 

390 000 00. 

R 00 00 0 ♦ 

0.0 


LAUNCH OPERATIONS^ 

"* LV-T I T AN 

* LV- SHUTTLE ^ 

S-C SUPPORT 

* FACtLlTIPS 

'* SHUTTLE update flight’ 

* EXPERIMENT UPOATE 

* G.S.F.C. G OTHER 


0 .0 

0.0 

o.o" 

1347012# 

0 .0 
0 .0^ 
o.o’ 


22500000. 

1 0000000. 
4060000." 
36?B?6. 

tsoooooo. 

19000000. 

60000000. 


ORRITAL OPERAT 1 ONS 

G G A CHARGE ABLE _ 

G G A 

SUBTOTAL . 

'non-g g a sunr ot al ^ 

TOTAL _ 

“♦NO G G "A CHARGE” 

COST OF ADO 1 L SHUTTLE iREP At iTVlTS" 

GRAND TOTAL 

‘NO. OF FAILURES. ♦ 7. 2.31 "" 

UPTIME ( Yt ARS I • 9.31 

"uPTIMF RATIO. .#.#.. 0.62 


117262704 . 
15126002. 
J323B9564. 
1419701 2. 
I46SB6S92. 


SOI? 14600. 

74979232. 
6S62 I 1760. 
19406 1600. 
8S! 077376. 







